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SITE ASSESSMENT
Final Site Inspection Prioritization

Memphis Airport Storage Area
Memphis, Shelby County, Tennessee

EPA ID No. TND980728034

WasteLAN No. 03958

1.0 Introduction

Halliburton NUS was tasked by B & V Waste Science and Technology Corporation under U.S. EPA

Contract No. 68-W9-0055 to conduct a Site Inspection Prioritization (SIP) for Memphis Airport Storage

Area in Memphis, Shelby County, Tennessee. This study was performed under the authorization of

the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and

the Superfund Amendments Reauthorization Act of 1986 (SARA).

The SIP will update the Preliminary Assessment (PA) for Memphis Airport Storage Area conducted by

the Tennessee Department of Health and Environment (TDHE), Division of Solid Waste Management,

presently named Tennessee Department of Environment and Conservation (TDEC), by utilizing the

Hazard Ranking System (MRS). Additionally, an offsite reconnaissance was performed by Halliburton

NUS Corporation on January 14, 1993 to obtain updated site-specific information. Other sources of

information used during the evaluation include U.S. EPA CERCLA file material and available state

information from the Memphis Superfund Office. The SIP will quantify the threats posed by the site

and provide sufficient documentation in order to decide on the appropriate future course of action.

2.0 Site Description and History

The Memphis Airport Storage Area is located in the southwest corner of the intersection of

Winchester and Swinnea roads in Memphis, Shelby County, Tennessee (Figure 1). The 0.5-acre site lies

on airport property adjacent to the easternmost runway and is owned by the Shelby County Airport

Authority (Refs. 1, p. 1; 2). The site is depicted on the Southeast Memphis, Tennessee, U.S. Geological

Survey 7.5 Quadrangle at coordinates 35° 03' 06.0" N latitude and 89° 58' 26.0" W longitude (Ref. 3).

The site is currently active; however, the years of operation are unknown (Refs. 1, p. 1; 4, p. 4).
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The average annual precipitation for Memphis is 50 inches, and the mean annual lake pan

evaporation is 40 inches, yielding a net annual precipitation of 10 inches (Ref. 5, pp. 43, 63). The

2-year, 24-hour rainfall for the area is 4 inches (Ref. 6, p. 95).

The Memphis Airport Storage Area was identified by aerial photography during the Environmental

Photographic Interpretation Center (EPIC) survey conducted by the U.S. Environmental Protection

Agency. The aerial photos were examined by EPIC, and the storage area was identified as being a

potential hazardous waste site (Ref. 2).

On June 6, 1984, Barry Brawley and Tom Golden of the Tennessee Department of Health and

Environment conducted a site inspection of the storage area (Ref. 2, p. 1). They were accompanied by

Chuck Graves, Supervisor for Air Field Maintenance for Memphis Airport (Ref. 2, p. 1). At the time of

the inspection, the site consisted of an open area where various maintenance materials were stored,

including drums of fuel, motor oil, and deicing compounds (Ref. 1, p. 1). Stained soil around the

drums, which were stored both on pallets and on the ground, was noted (Ref. 2, p. 1).

Presently, the area is used to store maintenance material (various sizes of gravel), scrap metal, drums,

and storage tanks (Ref. 4, p. 5). The site is fenced and guarded by airport security. Access to the site is

through a gate along a paved road that bisects the site (Ref. 4, p. 5).

3.0 Groundwater Pathway

3.1 Hydrogeologic Setting

The Memphis Airport Storage Area is situated near the border between the Gulf Coastal Plain and the

Mississippi Alluvial Plain physiographic provinces. The Gulf Coastal Plain is characterized by gently

rolling to steep topography which is dissected by flat-lying alluvial plains along streams which drain

the region. The Mississippi Alluvial Plain is characterized by flat, low-lying regions near the Mississippi

River (Ref. 7, p. 5). The site lies 1.5 miles south of Nonconnah Creek and 11 miles east of the

Mississippi River. The land surface in the vicinity of the site is 270 feet above mean sea level (amsl)

(Ref. 3).

The Memphis area is located in the north-central portion of the Mississippi embayment, a broad

structural trough or syncline that plunges south along an axis that parallels the Mississippi River

(Ref. 7, p. 6). About 3,000 feet of unconsolidated clastic debris has been deposited since the

beginning of the Cretaceous Period (Refs. 7, p. 6; 8, p. 1). Geologic formations in the Memphis area

dip and thicken westward toward the axis of the syncline. These formations consist predominantly of



clay, silt, sand, and gravel deposited in marine, lagoon, or fluvial environments. During Pleistocene

glaciation, the landscape was covered by a thick layer of loess which makes up the present land

surface (Ref. 7, p. 6).

The stratigraphy discussed in this section is based on previous investigations, available published cross

sections, published well log data, and the Shelby County Soil Survey. This literature indicates that the

following units exist, beneath the facility, in descending order: 5 feet of soil, 100 feet of loess and

fluvial deposits, 50 feet of the Jackson-Upper Claiborne confining clay unit, 820 feet of the Memphis

Sand, 250 feet of the Flour Island confining unit, and 160 feet of the Fort Pillow Sand (Refs. 7, p. 8,

Plates 1 & 4, Table 2; 9, Sheet 76, pp. 17, 22). These thicknesses are approximate.

The soil beneath the facility was of the Grenada, Loring, and Memphis association before grading.

This land has been graded for development. After grading, the slope is between 1 and 5 percent. The

soil is silty in texture and brown in color. The undisturbed Grenada soils are generally well-drained

and have formed in areas where the loess is at least 4 feet thick (Ref. 9, p. 22).

The Memphis Airport Storage Area, located on an upland east of the Mississippi River, is directly

underlain by loess and fluvial deposits. The Gulf Coastal Plain was blanketed by a 20- to 50-foot-thick

deposit of loess during Pleistocene glaciation. Loess consists of wind-blown silt, silty clay, clay, and

minor sand. The loess deposits tend to retard downward migration of water which provides recharge

to lower units (Ref. 7, pp. 6-8). Pleistocene fluvial deposits generally underlie the loess in upland

areas including the area surrounding the facility. The fluvial deposits are older Mississippi River

terrace deposits which were deposited in present day uplands and have since been blanketed by a

thick layer of loess. Regional fluvial deposits range from 0 to 100 feet in thickness. Thicknesses vary
because of the erosional surface at both the top and base of the unit. Fluvial deposits consist

primarily of unconsolidated sand, gravel, and minor clay lenses (Ref. 7, p. 7). Quite often, the sand

and gravel are cemented with iron oxide that forms thin layers of sandstone or conglomerate in the

lower sections of the fluvial unit (Ref. 7, p. 7). The combined fluvial/loess thickness is approximately

100 feet in the vicinity of the facility (Ref. 7, p. 8, Table 2).

The Eocene Jackson-Upper Claiborne clay unit underlies the loess and fluvial deposits. This unit is

comprised of the Jackson Formation and the upper part of the Claiborne Group, which includes the

Cockfield and Cook Mountain formations (Ref. 7, pp. 6-8). The Jackson Formation generally consists

of fine sand or sandy clay. The Cockfield Formation consists of interfingering fine sand, silt, clay, and

local lenses of lignite. The Cook Mountain Formation consists of clay and local sand lenses. These

formations have been grouped together as the "Jackson-Upper Claiborne unit", and they act as one

hydrogeologic confining unit which prevents groundwater in the surficial deposits from migrating
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downward into the Memphis Sand (Ref. 7, pp. 6-8). The estimated hydraulic conductivity of the

Jackson-Upper Claiborne confining unit is 1.0 x 10-7 to 1.0 x 10-5cm/sec (Refs. 10, p. 29; 11). The

Jackson Formation occurs only beneath the higher hills and ridges in the north Memphis area;

therefore, the confining unit consists predominantly of the Cockfield and Cook Mountain formations

(Ref. 7, pp. 6-8). Due to lithologic similarities, the Jackson, Cockfield, and Cook Mountain formations

cannot be differentiated in the subsurface of the Memphis area including the subsurface beneath the

site. The thickness of the Jackson-Upper Claiborne confining unit is variable. In the vicinity of the

site, the thickness is approximately 50 feet; however, the unit is discontinuous, thin, and possibly

absent in other areas of Memphis (Ref. 7, pp. 6-9, Plate 1).

The Eocene Memphis Sand, also called the "500-foot" sand by some authors, underlies the

Jackson-Upper Claiborne confining unit and exists beneath the entire Memphis area. The Memphis

Sand consists of a thick body of sand, that includes subordinate lenses of clay, silt, and lignite at

various horizons, and ranges in thickness from about 500 to 900 feet. Beneath the facility, the sand is

estimated to be approximately 820 feet thick. The Memphis Sand is thickest in the southwest and

thins to the northeast. The top of the Memphis Sand unit beneath the facility is approximately

150 feet below land surface (bis) (Ref. 7, Tables 1 & 2).

The Paleocene Flour Island Formation underlies the Memphis Sand. This formation is the uppermost

unit of the Wilcox Group and consists primarily of silty clays and sandy silts. The Flour Island

Formation acts as a lower confining unit for the Memphis Sand and ranges from 200 to 395 feet thick

(Refs. 7, p. 8; 8, pp. 10, 11). In the vicinity of the facility, the Flour Island is approximately 970 feet bis

(Ref. 7, p. 8).

The middle sand unit of the Paleocene Wilcox Group, the Fort Pillow Sand, underlies the Flour Island

Formation. This sand ranges from fine sandy textures to coarse sand and ranges in thickness from

150 to 300 feet in the Memphis area (Refs. 7, p. 8; 8, p. 10).

Formations beneath the site which are capable of yielding potable water to wells include: the loess

and fluvial deposits, the Memphis Sand and the Fort Pillow Sand. The surficial aquifer consists of the

saturated portions of the loess and fluvial deposits. The altitude of the water table in the surficial

aquifer is about 280 feet amsl, or 40 feet bis (Ref. 7, Plate 2). The estimated hydraulic conductivity of

the surficial aquifer ranges from 1.0 x 10-3 to 1.0 x 10-2 cm/sec (Ref. 10, p. 29). In the areas of

Memphis, the surficial aquifer is capable of yielding up to 50 gallons per minute (gpm) (Ref. 10,

Plate 2). This aquifer is undoubtedly tapped for domestic supplies in rural areas; however, records of

these wells do not exist. In Memphis, all residents have access to public supply water (Ref. 12).



The primary source of groundwater in the Memphis area is the Memphis Sand aquifer. The Memphis

Sand is confined above by the Jackson-Upper Claiborne and below by the Flour Island confining units.

The elevation of the potentiometric surface for the Memphis Sand in the vicinity of the site is

approximately 195 feet amsl, or 130 feet bis (Ref. 7, Plate 3). The hydraulic conductivity of the

Memphis Sand is about 1.0 x 10-2 cm/sec (Refs. 8, p. 47; 10, p. 29). Recharge to the Memphis Sand

aquifer occurs predominantly through infiltration of precipitation in outcrop areas 30 to 60 miles east

of Memphis. Seepage from the overlying surficial aquifer and the Mississippi River also contributes to

the recharge of the Memphis Sand. Recently, contamination of the Memphis Sand has been detected

in the Memphis region (Ref. 7, pp. 34-37).

Underlying the Flour Island Formation is the Fort Pillow Sand. This unit is the second principal

aquifer, and it supplies about 10 percent of water used in the Memphis area. Hydraulic conductivity

of the Fort Pillow is about 1.0 x 10-2 cm/sec (Ref. 8, p. 47). The Ft. Pillow Sand is not threatened by

surface contamination due to its depth and the presence of several substantial confining units

between it and the surface.

The U.S. Geological Survey Water Resources Investigation Report 90-4092, Hydroqeoloqy and

Preliminarv Assessment of the Potential for Contamination of the Memphis Aquifer in the Memphis

Area, Tennessee, discusses the hydrogeology of the Memphis area and outlines the Jackson-Upper

Claiborne confining unit (Ref. 7, Table 2). The top of the confining unit is indicated beneath the

Memphis Airport Storage Area at approximately 100 feet bis with a thickness of approximately

50 feet (Ref. 7, Table 2). Parks (1990) states that in the Memphis region, the Jackson-Upper Claiborne

confining unit is locally thin and locally absent and may contain sand windows that could provide

pathways for contaminants to reach the Memphis Sand aquifer. The nearest known zone where the
confining unit is thin or absent is approximately 0.5 mile to the northeast (Ref. 7, Plate 4). Evidence

which documents the downward migration of groundwater from the surficial water-table aquifer to

the Memphis Sand aquifer includes (Ref. 7, pp. 1, 2, 34-37):

• Confining layer absence (locally)

• Hydraulic head differences between the water-table aquifer and the Memphis Sand

aquifer

• Local water table surface depressions

• Long-term declines and reduced seasonal fluctuations in water-table observation wells
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• Carbon-14 and tritium concentrations present in the Memphis Sand aquifer indicating

recent leakage occurring

• Water-quality anomalies in the Memphis Sand aquifer indicating downward leakage

• Volatile organic compounds present in the Memphis Sand aquifer

The site lies within the radius of influence of the Alien Wellfield wells, which pump water from the

Memphis Sand (Refs. 3, 13, 14). Heavy pumping of the wellfield has caused a large cone of depression

in the Memphis Sand aquifer (Ref. 7, Plates 1, 3). Therefore, any contamination that may occur in the

surficial aquifer, beneath the facility, could be drawn into the Memphis Sand aquifer and eventually

into the associated water supply wells provided that a hydraulic connection between the surficial and

Memphis Sand aquifers exists.

Volatile organic compounds have been detected in samples from the Alien Wellfield, approximately

3.1 miles northwest of the facility, which indicates that the Memphis Sand aquifer is vulnerable to

contamination. The migration pathway for the contaminants has not been established. Local

absence of the Jackson-Upper Claiborne confining unit and improperly cased wells are the most likely

conduits (Ref. 7, pp. 34-37).

3.2 Ground water Path way Targets

Groundwater is the sole source for drinking water in the Memphis area and is provided by the

Memphis Light, Gas, and Water Division (MLGW), a blended municipal water system (Refs. 13, 14).
The system has 206,652 connections serving approximately 547,628 people (number of connections x

2.65 persons per household) (Refs. 13, p. 1; 15). The Alien Wellfield, the only MLGW wellfield located
within a 4-mile radius of the site, has 26 wells screened in the Memphis Sand and serves

approximately 88,436 people (Refs. 3, 13; 14, pp. 4, 6, 7; 15). However, wellfields in the MLGW

system may potentially serve more than the listed number of persons because the entire system is

blended. The Alien Wellfield has 12 wells, serving 40,812 people within 3 to 4 miles northwest of the

site. An Alien Wellfield well located 3.1 miles from the site is the closest known drinking water well

(Refs. 3; 14, pp. 6, 7). The exact number of private wells in the area is unknown (Refs. 12, 14).

However, all residents within a 4-mile radius of the site have access to municipal drinking water

(Ref. 12).
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4.0 Surface Water Pathway

4.1 Hydrologic Setting

The site is situated on a slight topographic rise; therefore, surface runoff would flow in all directions

away from the site (Ref. 2, p. 8). The closest surface water body is Hurricane Creek located

approximately 2,500 feet to the east (Ref. 3). Hurricane Creek is an intermittent stream which flows

north 1.5 miles into Nonconnah Creek (Refs. 3; 16, p. 1). Nonconnah Creek flows west at an average

flowrateof 107 cubic feet per second (cfs) for a distance of 7 miles to Lake McKellar(Refs. 3; 17, p. 10).

Lake McKellar extends 5 miles from the Nonconnah Creek outfall to the Mississippi River (Ref. 3). The

15-mile pathway is completed along the Mississippi River 1.5 miles downstream of the mouth of Lake

McKellar (Ref. 3). The Mississippi River has a flowrate of 580,000 cfs (Ref. 17). There is no flowrate

information available for Lake McKellar (Ref. 17).

4.2 Surface Water Targets

There are no drinking water intakes nor irrigation intakes along the extended surface water pathway

(Refs. 18, 19). Based on information from wetland maps from the Tennessee Wildlife Resources

Agency, there are an estimated 10 miles of wetland frontage identified along the surface water

pathway (Refs. 3, 20). There are no other sensitive environments or endangered or threatened

species identified along the surface water pathway (Refs. 3, 21). The Memphis Airport Storage Area is

not located within any flood plain area (Ref. 22).

Although commercial fishing has not occurred in the Mississippi River or its tributaries since 1985, due

to a fishing ban imposed by the Tennessee Wildlife Resources Agency, recreational fishing still takes

place despite posted warnings (Refs. 23, 24). The official fishing ban on the Mississippi River is for the

Tennessee side of the river only, as Arkansas has not participated in the ban. Thus, commercial fishing

may occur on the Arkansas side of the Mississippi River (Ref. 23). The state of Mississippi has never

had a ban on commercial fishing, nor does it post any warning signs (Ref. 25). In addition, Nonconnah

Creek and the Mississippi River are utilized for recreational activities such as boating, swimming, and

water skiing (Ref. 24).



5.0 Soil Exposure and Air Pathways

5.1 Physical Conditions

The Memphis Airport Storage Area lies within a moderately populated area surrounded by light

industry (Ref. 4, p. 6). The site is active; therefore, the individuals most threatened by exposure are

airport maintenance workers (Ref. 4, p. 4). The site is surrounded by a chain-link fence and is guarded

by airport security (Ref. 2, p. 8). The terrain surrounding the site is level and consists of streets,

runways, and manicured grass. Land use within the vicinity of the site is primarily commercial and

light industrial (Ref. 4, p. 6).

5.2 Soil and Air Targets

There are approximately 526 people located within 0.25 to 0.5 mile of the site, 2,049 people located

within 0.5 to 1 mile of the site, 23,507 people located within 1 to 2 miles of the site, 36,942 people

located within 2 to 3 miles of the site, and 78,076 people located within 3 to 4 miles of the site. This

corresponds to a total population of approximately 141,094 within a 4-mile radius of the site (Ref. 26).

The property within 0.25 mile of the site is owned by the Memphis Airport Authority and not used as

a residential area (Ref. 4, p. 6). Additionally, there are no sensitive environments or endangered or

threatened species within a 4-mile radius of the site (Refs. 3, 21).

6.0 Conclusions and Recommendations

The Memphis Airport Storage Area was evaluated to assess the threat posed to human health and the

environment and to determine the need for additional investigation. The groundwater pathway was

of some concern due to the presence of local areas where the Jackson-Upper Claiborne confining unit

is thin or absent and because there are a total of 12 public water supply wells within a 4-mile radius of

the site. The surface water pathway is of minimal concern due to the lack of targets. There are no

intakes along the 15-mile pathway and very little potential for contamination of surface water bodies
used for recreation.

There is some potential for soil pathway exposure because the site is active, thus placing onsite

workers at risk. The air pathway is of minimal concern due to lack of targets and sensitive

environments. Based on the information evaluated in this study of Memphis Airport Storage Area, it

is recommended that no further action be taken for the site.
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22. Federal Emergency Management Agency (FEMA), National Flood Insurance Program, Flood

Insurance Rate Map, community-panel number 470177 0080 C, City of Memphis, Tennessee,

revised date August 19, 1985.

23. John Condor, Wildlife Resources Agency, telephone conversation with Laura Morrisson,

BVWST, December 23, 1991. Subject: Recreational fishing on the Mississippi River.

24. John Rayfield, Tennessee Wildlife Resource Agency, Shelby County office, telephone

conversation with Paul Delphos, BVWST, July 1, 1992. Subject: Fishing and recreation on

Memphis area water bodies.

25. Ron Garovelli, Chief of Fisheries, Mississippi Wildlife and Fisheries, telephone conversation with

Laura Morrisson, BVWST, February 11, 1992. Subject: Fishing ban on the Mississippi River.

26. U.S. Environmental Protection Agency, Graphical Exposure Modeling System (GEMS) Data Base.

Compiled from U.S. Bureau of the Census data (1980).
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CONFIDENTIAL
HAZARD RANKING SYSTEM PRELIMINARY SCORE

FOR
MEMPHIS AIRPORT STORAGE AREA

MEMPHIS, SHELBY COUNTY, TENNESSEE

This preliminary score was calculated using PA-SCORE software. All four pathways are evaluated.

The following score reflects a waste characteristics score of 18, as the area of suspected contaminated

soil is 0.5 acre. There is no available analytical data for the site; thus, the source area cannot be more

closely defined. The site is used for storage of airport maintenance material and scrap metal. Drums

containing fuel oil and deicing solutions were stored there at one time.

The groundwater pathway is the primary pathway of concern due to the proximity of the facility to

the Alien Wellfield, which is one of the 10 wellfields that supply potable water to the entire city of

Memphis. The groundwater pathway was evaluated with the Memphis Sand as the aquifer of

concern, due to the presence of local areas where the Jackson-Upper Claiborne confining unit is thin

or absent. The soil beneath the facility is assumed to be nonkarst. There are a total of approximately

40,812 people using groundwater from the 12 Alien Wellfield wells located within 4 miles of the

facility.

The surface water pathway is of minimal concern. Drainage from the site flows more than 2,500 feet

before entering the Hurricane Creek which flows into Nonconnah Creek. There are no drinking water

intakes nor irrigation intakes along the surface water pathway, and the site is located outside the

500-year flood plain. Nonconnah Creek and the Mississippi River were identified as fisheries, but with

flowrates greater than 1,000 cubic feet per second. There are an estimated 10 miles of wetland

frontage along the surface water pathway, but no other sensitive environments are present.

The soil exposure and air pathways are also of lesser concern, since the site is securely fenced and

guarded by airport security. Any potential for worker exposure is minimal, since the area is open and

only occasionally used. There are no residents within 200 feet of the facility, and an estimated

526 people located within 0.25 mile. Population within 1 mile of the facility is estimated at 4,624, and

population within 4 miles is approximately 144,044. There are no sensitive environments within

4 miles of the site.



Due to the relatively few targets associated with the site and the distance of the municipal wells from

the site, no further action is recommended for Memphis Airport Storage Area.

Sgw = 46

Ssw = 3

Sso = 3

S3 6

OVERALL SCORE = 24



REFERENCE 1

POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT

L IDENTIFICATION

12 STRUT. ROUTE MO.. OP. VKOTC LOCATION OftftnAflT•SfP

&v 04STATE OSaPCOOC 0« COUNT

0.2.

UL RESPONSIBLE PARTIES

h-\ nv
03CJTY 04STATEI032IPCQM /

1b
M TEUEPHONt MUMMt

07 OPCRATOM !

09 CITY

QA/PWWTI
OF. ! G. UNKNOWN

MOWTM CUV »g*«
C B. UNCONTROLUEO WASTE SITEiewcui ioj« DATE RECSVED:.

MONTM

IV. CHARACTERIZATION OF POTENTIAL HAZARD
C ION SITE IMSPECDOM

BATS <?//5''??5
'

C 8. EPA CONTRACTOR C C. STATE
LOCAL HEALTH OFFICIAL G F. OTHER: ________

Q 0. OTHER CONTRACTOR

02 SITE STATUS

C B. INACTIVE Q C. UNKNOWN

O3 Y6A«SOFQPSRAT1ON

K-UNKNOWN

0* oeSCMPTXW OF SUUT ANCES POSSIBLY PW6SENT. KNOWN. OR AUiGED

aeic«.rs. -

OS OESCft̂ TION OF POTENTIM. nA2AHO TO ENVMONMCNT ANtVOH POPULATU3N

• s A

V. PRIORITY ASSESSMENT

a A. HIGH a a. MEDIUM
I «••••»» *••>•«••• 11H IIMI I»IH3

We. LOW 00. NONE

VI. INFORMATION AVAILABLE FROM
01 CONTACT 02 OF C

Peg 5>xp. M^ Ift^B
06 oRGANitHnQN • , orNSiav^FOa OSS65SM6NT

»,/J.S/..*«
QSAGcNCY • . fr TELtP^o^e NUMttP.
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POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT
PART 2 -WASTE INFORMATION

L IDENTIFICATION
STAT1 U SiTl

I. WASTE STATES, QUANTITIES. AND C) tCTERISTlCS

C A aouo_
« 8. POWOCff
CC UUOM

CO.OTMOT .
NO.OPONUMB

CATOWJ
Cicoiwoave
CC.HAOOACTIW1

CE.SOUMLIC c
O U
Q M. HOT

01 QMOSS AMOOMT 08 UNIT OF M<A3UM»| 03 COtimtllTS

OUW OB.Y WASTE

SOL SOLVENTS

no KsnaoES
occ OTM6W OHQAWC CHEMICALS

oc MOHQAMC CHEMICALS

AGO AOOS

•AS

MES HEAVY METALS

IV. HAZARDOUS SUBSTANCES
01CATCOONT 09SU«TAMCINMtf UCASMUMUR 04 STOHAOl/OaPOSAI. MCTHOO OSCOMCCNTNAT1ON MMCASumOF

CONCEMTDAnON

V. FEEDSTOCKS -j»
CATCGOMr 01 nEDSTOCX NAMC CATKOHV 01 FEEDSTOCK NAMC

FOS FOS

FOS FOS
FOS FOS
ros FOS
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SVI PART 3

POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT

• DESCRIPTION OP HAZARDOUS CONDITIONS AND INCIDENTS

u IDENTIFICATION

0. HAZARDOUS CONDITIONS AND INOOENTS
01 G A. GROUNOWATER CONTAMMATION
03 POPULATION POTENTIALLY APPEUIEU:

03 a OBSERVED (DATE. ___
04 NARRATIVE OESCROTON

G POTENTIAL O AUCQSD

01 a a SURFACE WATS* CONTAMMATION
03 POPULATION POTENTIALLY AFFECTED: .

02 C OBSERVED (DATE: ___
0* NARRATIVE OESCWPTWN

QPOTENTIAL O ALLEGED

01 Q C. CONTAMMATION OP AJR
03 POPULATION POTENTIALLY AFFECTED:

02 Q OBSERVED (DATE: ___
04 NARRATIVE OESCRmON

Q POTENTIAL QAUCGED

01 a D. FWE/EXPUJSfVe CONOtTONS
OS 'POPULATION POTENTIALLY APFECTED:

O2 O OBSERMD (DATE: _^_
04 NARRATIVE OESCRITION

aPOTENTUL

01 a E. onEcr CONTACT
03 POPULATION POTENTIALLY APFECTED:

02 Q OBSERVED (DATE. __
04 NARRATIVE DESaVPTJON

Q POTENTIAL

01 C F. CONTAMMATION OP SOIL
03 AREA POTENTIALLY AFFECTED:

02 Q OBSERVED (DATE. __
04 NARRATIVE DESCRIPTION

D POTENTIAL ALLEGED

01 C S. DRINKING WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED. .

02 C OBSERVED (DATE; __
04 NARRATIVE DESCRIPTION

CPOTENTIAL O ALLEGED

01 G H. WORKER EXPOSURE/INJURY
03 WORKERS POTENTIALLY AFFECTED:

02 C OBSERVED IOATE: ___
04 NARRATIVE DESCRIPTION

Q POTENTIAL

01 C I. POPULATION EXPOSURE/INJURY
03 POPULATION POTENTIALLY AFFECTED:

02 C OBSERVED (DATE. ^_
04 NARRATIVE DESCRIPTION

Q POTENTIAL C ALLEGED
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POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT

PART 3 - DESCRIPTION OP HAZARDOUS CONDITIONS AND INCIDENTS
0. HAZARDOUS CONDITIONS AND INCIDENTS <e
01 Q J. OAMAQI TO FLORA
04 NARRATIVE!

02a OBSERVED (DATE:. a POTENTIAL a

01 a K. DAftUQE TO FAUNA
04NAMMATNEI

OS Q OBSERVED (DATE:. .) a POTENTIAL a ALLEGED

01 a L CONTAMMATIONOPPOaOCHAM
04 NARRATIVE DC3CPJPT1ON

oa a OBSERVED (DATE . .} O POTENTIAL Q

01 a M. UNSTABLE CONTAMMENT OF WASTES

03 POPULATION POTENTIALLY AFFECTS*.

02 Q OBSERVED (DATE: __

04 NARRATIVE OESCnpTION

.) O POTENTIAL DAUBED

01 a N. DAMAGE TO OFFSTTg PROPERTY
04 NARRATIVE DE3CMPTION

02 Q OBSBtVED (DATE:. .) Q POTENTIAL O ALLEGED

01 Q O.CONTAMMATION OF SEWERS. STORM DRAMS. WWTPs 02 Q OBSERVED (DATE:.
04 NARRATIVE OESCRPT1ON

.) O POTENTIAL DAUB3ED

01 Q P tLLEQAUUNALTTHORtZED DUMPING
04 NARRATIVE DESCRIPTION

02 Q OBSERVED (DATE:. Q POTENTIAL Q ALLEGED

05 DESCRIPTION OF ANY OTHER KNOWN. POTENTIAL. OR ALLEGED HAZARDS

IIL TOTAL POPULATION POTENTIALLY AFFECTED:
IV. COMMENTS

V. SOURCES OF INFORMATION <
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REFERENCE 2

TENNESSEE DEPARTMENT OF HEALTH AND ENVIRONMENT

OFFICE CORRESPONDENCE

DATE: September 25, 1984

TO: The Files

FROM: *. Barry Brawley

SUBJECT: §3072 Program - Site Investigations
Memphis Airport Storage Area SEL-9
Memphis, TN.
TND 980728034

TROM TO DATE

t&PHIS AIRPORT STORAGE AREA
SEL-9

FROM DATE

TO

On June 6,1984, Barry Brawley and Tom Golden of The Tennessee Depart-
ment of Health and Environment, §3072 Program visited the Memphis
Airport Storage Area, designated SEL-9 by the EPA's EPIC Survey.
Mr. Chuck Graves, Air Field Maintenance Supervisor, allowed access to
the site and ansurered Questions.

The Memphis flirport Storage Area *as identified by an aerial survey
conducted by the EPA known as the EPIC survey. This site was disignat-
ed SEL-9. The site consists of an open field area adjacent to the air-
port's runways where various numbers of drums are stored. The drums con-
tain substances used in the maintenance and upkeep of the runways. All
drums are stored on pallets or directly on the ground. According to
Mr. Graves, no land disposal has ever occurred at this site; however, very
small amounts of ground stain were observed around the drums. Mr. Graves
was advised to contact the Memphis Field Office of the Division of Solid
Waste Management for current regulations regarding this situation.

Based on the facts that this site is used only for storage of raw materials
and no land disposal has occurred, there is NO FURTHER ACTION required
by the §3072 Program.

WBB/tad

Mlfl



4>EPA POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART 1 - SITE LOCATION AND INSPECTION INFORMATION

(.IDENTIFICATION
01 STATE 02SITENOMKR

.7? ̂ O^r

II. SITE NAME AND LOCATION
01 SITE NAME ..»g» :o~w o'Mic 02 STWEET. ROUTE NO OR SPECIFIC LOCATION IDENTIFIER

04 STATE 05 Z» 04 COUNTY OTCOUNTY
°ooe

06 CONG
WST

08 COORDINATES
LATITUDE _ uia'Er

10 TYPE OF OWNERSHIP iCMM on*!
D A. PRIVATE c B. FEDERAL.
2 F OTHER __________

r c D
CO

. MUMCIPAL

III. INSPECTION INFORMATION
Oi DATE Of INSPECTION 02 SITE STATUS

^XACTTVE
Z INACTIVE

03 YEAAS OF OPERATION

BEGINNING YEAR ENDING YEAR
UNKNOWN

C< AGENCY PERFORMING INSPECTION iCftwwa

~ A ERA ~ 8 ERA CONTRACTOR _

STATE ~ F STATE CONTRACTOR

Z C MUfWCJPAJ. C D. MUNCPAL CONTRACTOR.
C G. OTHER______________________

05 CHIEF INSPECTOR

09 OTHEB HSP€CT
QrrV
^CT^T 1 0 TITLE

07 OMOAMZATIOM

1 3 SITE REPRESENTATIVES INTERVIEWED 15AOORES5 itTEUPHOMCNO

1 7 ACCESS GAINED BY

WARRANT

1 9 Wt ATMf R CONDITIONS

IV. INFORMATION AVAILABLE FROM
01 CONTACT 02 OF <A««ncr 0/gov«K>«<

f?r>»5 rr»-p
T 06 ORGANCi

03 TELEPHONE NO

04 PERSON RESPONSIBLE *C* SITE INSPECTION FORM 05 AGeNCV ATION 07 TELE8K>N£ NO.E8K>N£

1 IS,
MON1B 0»» »£««
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vvEPA POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART 2 - WASTE INFORMATION

I. IDENTIFICATION
01 ST, 01 SITE NUMBER

II. WASTE STATES, QUANTITIES, ANO CHARACTERISTICS
01 PHYSICAL STATES ,Q

- A SOLO
~ • POWDER.fWES
'_: C SLUDGE

E SLURRY
f UOUO
G.QAS

^ 0. OTHER

02 WASTE QUANTITY AT SITE

TONS
CUBC YARDS

NO Of DRUMS

03 WASTE CHARACTERISTICS >

- A TOXJC
^B CORROSIVE
C C RADIOACTIVE
^ D. PERSISTENT

C E SOLUBLE
~ f »»Ecnoos
_ G FLAMMABLE
~ H. I

~ I MQMLV VOLATILE
~ J EXPLOS.VE
r K REACTIVE
~ L INCOMPATIBLE
- M NOT APPLCABLE

III. WASTE TYPE
CATEGORY SUBSTANCE NAME 01 OROSS AMOUNT 02 UNIT Of MEASURE 03 COMMENTS

SLU SLUDGE

OLW OILY WASTE
SOL SOLVENTS

PSO PESTICIDES

OCC OTHER ORGANIC CHEMICALS

oc INORGANIC CHEMICALS

AGO ACJOS

BAS BASES

MES HEAVY METALS

IV. HAZARDOUS SUBSTANCES /
•ost

V. FEEDSTOCKS rs««

CATEGORY 01 FEEDSTOCK NAME 02CASNUMMR CATEOORY 01 FEEDSTOCK NAME 02 CAS NUMBER

FOS ros
FDS FDS
FDS FDS

FDS FDS

VI. SOURCES OF INFORMATION ,. ft , MM MM. I
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^ —m- POTENTIAL HAZARDOUS WASTE SITE
O HH/X SITE INSPECTION REPORT
^^ *~* ** PART 3 • DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

1. IDENTIFICATION
01 STATE

IN)
02 SITE NUMBER
Cy^JTOTZYO^Y'

M. HAZARDOUS CONDITIONS AND INCIDENTS
01 3 A GROUNDWATER CONTAMINATION 02 C OBSERVFO (DATP , _ . _ , _ _ ) fl PI
03 POPULATION POTENTIALLY AFFFClm . ,. O4 MAflfiATIVf flC4C«PTJOJJ

3TENTIAL G ALLEGED

01 C B. SURFACE WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED.

02 3 OBSERVED (DATE: ___
04 NARRATIVE DESCRIPTION

C POTENTIAL

01 3 C CONTAMNATION OF AIR
03 POPULATION POTENTIALLY AFFECTED. '

02 P oasFRVFninATF
04 NARRATIVE DESCRPTION

) C POTENTIAL 3 ALLEGED

01 3 0 FOE/EXPLOSIVE CONOmONS
03 POPULATION POTENTIALLY AFFECTED:

02 C OBSERVED (DATE __
04 NARRATIVE DESCRIPTION

C POTENTIAL G ALLGQED

01 3 E. DIRECT CONTACT
03 POPULATION POTENTIALLY AFFECTED:

02 3 OBSERVED (DATE. ___
04 NARRATIVE DESOWT1ON

I POTENTIAL : ALLEQED

01 - F CONTAIyBNATION OF SOU.
03 AREA POTENTIALLY AFFECTED:

02 3 OBSERVED (DATE __
04 NARRATIVE DESCRIPTION

C POTENTIAL 3 ALLEQED

01 3 G. DRINKING WATER CONTAMMATION
03 POPULATION POTENTIALLY AFFECTED .

02 C OBSERVED (DATE ___
04 NARRATIVE DESCRFTION

: POTENTIAL 3 ALLEGED

01 G M WORKER EXPOSURE/INJURY
03 WORKERS POTENTIALLY AFFECTED:

02 O OBSERVED (DATE: ___
04 NARRATIVE DESCRIPTION

Q POTENTIAL C ALLEGED

0131 POPULATION EXPOSURE/NJURY
03 POPULATION POTENTIALLY AFFECTED

023 OBSERVED (DATE ___
04 NARRATIVE DESCRIPTION

C POTENTIAL 3 ALLEGED
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JJ
POTENTIAL HA ZARDOUS WASTE SITE

SITE INSPECTION REPORT
PART 3 • DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

L IDENTIFICATION
01 STATE 02 STTE NUHMCR

H. HAZARDOUS CONDITIONS AND INCIDENTS e»«~Mi
01 C J DAMAGE TO FLORA
£4 MAMIATIVfEDESCMPnON

02 C OBSERVED (DATE: D POTENTIAL C ALLEGED

01 C K DAMAGE TO FAUNA
04 NARRATIVE DESCRIPTION «cw.>»~.<i«i

02 C OBSERVED (DATE: D POTENTIAL C ALLEGED

01 C L. CONTAMINATION OF FOOD CHAIN
04 NARRATIVE DESCRIPTION

02 - OBSERVED (DATE. C ALLEGED

01 C U. UNSTABLE CONTAJNMEKT OF WASTES

03 POPULATION POTENTIALLY AFFECTED:____

02 C OBSERVED (DATE: ———

04 NARRATIVE OESCWTION

C POTENTIAL

01 1. N. DAMAGE TO OFFSTTE PROPERTY
04 NARRATIVE DESCRIPTION

02 Z OBSERVED (DATE: Z POTENTIAL - ALLEGED

01 3 O CONTAMINATION OF SEWERS. STORM DRAINS. WWTP» 02 C OBSERVED (DATE:
04 NARRATIVE DESCR»TION

r POTEMTUU r. nufafn

01 C P ILLEGAL'UNAUTHORIZED DUMPING
04 NARRATIVE DESCRIPTION

02 C OBSERVED (DATE: ~ POTENTIAL - ALLEGED

OS DESCRIPTION OF ANY OTHER KNOWN. POTENTIAL. OR ALLEGED HAZARDS

ffl. TOTAL POPULATION POTENTIALLY AFFECTED:

IV. COMMENTS

V. SOURCES OF INFORMATION c«u~:*:~~~.. . . »«./
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POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION

PART 4 - PERMIT AND DESCRIPTIVE INFORMATION

1. IDENTIFICATION
0 1 STATE

"TVJ
02 SITE NUMBER

II. PERMIT INFORMATION
01 TYPE or P£«MIT ISSUED

C A NPOES

02 PeRMlT NUMBER 03 DATE ISSUED 04 EXPIRATION DATE OS COMMENTS

CB U»C

DC AIR

3 D HCRA

G E HCIIA INTERIM iTATUS

GF. SPCCPLAN

30

DM LOCAL ,

I. OTHER I&MCAJ

C J NONE

Ml. SITE DESCRIPTION
01 STORAGE. DISPOSAL

G A. SURFACE MPOUMDMENT
GB. PILES

DRUMS. ABOVE GROUND
G D. TANK. ABOVE GROUND
G E. TANK, BELOW GROUND
G F.LANDF4U.
D G LANDFARM
G H OPEN DUMP

02 AMOUNT 03 UNIT OF MEASURE 04 TREATMENT <CMM * mm M*I

D A. NCCNBUTON
D B. UNDERGROUND MJGCTON
G C. CHEMICAL/PHYSICAL
G D. BIOLOGICAL
G E. WASTE OIL PROCESSMG

G G. OTH6R RECYCLING/RECOVERY
G H. OTHER ______________

OtOTMIR

MARIAWTE

.&£.
07 COMMENTS

IV. CONTAINMENT
01 CONTAINMENT OF WASTES, C»»c« e/-«i

Z A ADEQUATE. SECURE MODERATE ~ C INADEQUATE. POOR C D INSECURE. UNSOUND. DANGEROUS

02 DESCRIPTION OF DRUMS OWING. UNERS. SARnCKS. ETC

or-
4 ̂

V. ACCESSIBILITY ^ '

01 WASTE EASILY ACCESSWLE G YES
02 COMMENTS

VI. SOURCES OF INFORMATION >c« ,».

H^ ĵrt •lb rt\J
/**

<

Crf* r**»'»nc*« • Q ir«f* '*»t |«ne«» Arwrfl /•OOrft,

EPAFOBM 2070 1317-611



jn r-nji POTENTIAL HAZARDOUS WASTE SITE
tf«y H HrV SITE INSPECTION REPORT

PART 5 -WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DA

U. DRINKING WATER SUPPLY

•URFACE WELL tNDANQtRtD AFFtCTtD MOWTORED
COMMUMTY A. D B.X. A. D B. D C. D
NON-COMMUNITY C. D D.̂  0. D E. D F. D

UL QROUNOWATER
01 OMOUNDWATEA USE M VCMTTY (CMC* VM

O A ONLY BOUNCE FOR DRMUHO ^1. OMNMNa D C. COMMERCIAL. MDUSTRML.

COMMERCIAL. »<OU8T*IAL. HRPATION.

1. IDENTIFICATION
6 1 STATE I"02 SITE NUMBER .

_. -7rKJir>l5'0-?'ZTr,lVt'
1 A

B. . .„._._ (mi)

MUOAT1ON DO NOTUHD.LMUHAILE

03 POPULATION »EP'i'H)»''a«W"O«"Tfi» . . o?cqruiecTOMCAi(MTDMBiiCMawATmwCLL (BO

040CPTMTOWOUNDWATER OS MVCHON OF QMOUNDWATER FLOW M OEPTM TO AQWFER 07FOTEVT1
OF CONCERN OFAQU

••Mî M^H^O •••̂ •M f")

10RECHAKH AREA M OBCMAWM AREA

DYES COMMENTS " C YES COMMENTS
a NO Jjs îo

IALVCLO 0« SOLE SOURCE AOUPER
ee* ^

•

IV. SURF ACE WATER
01 SURFACE WATH* USE«M*««

>S> RESERVOIR. RECREATION d B. 9WGATK3N, ECONOMICALLY C C. COMMERCIAL. WDUSTRIAL D D. NOT CURRENTLY USED
^ ORV4K1NQ WATER SOURCE MPORT ANT RESOURCES

02 AmCTEOA>OTENnAU.Y AFFECTED SOOCS OF WATER

NAME AFFECTED DISTANCE TO SITE

C (mil
n . . (mi>

V. DEMOGRAPHIC AND PROPERTY INFORMATION
01 TOTAL POPULATION WTTHK 02 OWTANCE TO

ONE(1)MlEOFSrrE TWO (2) MILES OF SITE THREE (3) MILES OF SITE
A • ft •

NO or »CHSON3 "0 Of ftraOHS, NO or PWSONS

03 NUMBER OF SULOMOSwrTHM TWO 121 MLES OF SITE 04 DISTANCE TO NEAREST OPF-STE Bl

i

NEAREST POPULATION

(ml

JUXNG

(mil
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vvEPA
POTENTIAL HAZARDOUS WASTE SITE

SITE INSPECTION REPORT
PART S • WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA

I. IDENTIFICATION
01 ST£ € 02 SITE NUMBER

VI. ENVIRONMENTAL INFORMATION
01 PERMEABILITY Of UNSATUP.ATED ZONE <O«c« an*/

u A 10-*- C O. QREATER THAN 10-* on/MC

02 PERMEABILITY OF KDMOCK

C A MPERMEABLE C. B RELATIVELY IMPERMEABLE - C RELATIVELY PERMEABLE C 0 VERY PERMEABLE
AMI*** iO~*o»i«e; f to~* - »0~* COTMCJ ( i o ~ * - i O

03 D€PTH TO KWWCK 04 OCFTM OF CONT AMMATED SOU. ZONE 05 SOIL pH

M NET PWCIPITATION 07 ONt YEAN 24 HOUM MUNT ALL

-(in)

0« SLOPE
SITE SLOPE I DIRECTION OF SITE SLOPE. TEWIAM AVBUOE SLOPE

09 fLOOO POTENTIAL

SITE IS IN ________ YEARFLOOOPLAIN
C SITE IS ON BARRIER ISLAND. COASTAL HIGH HAZARD AREA. MVCHNC FLOOOWAY

11 DOTANCE TO WETLANDS (!•••••

ESTUARME

A. —————————(mi)

OTHER

.(ml)

12 DISTANCE TO CnmCAL HABITAT i* t

ENOANQEREO SPECCS:
13 LAND USE IN VCMTTT

DISTANCE TO

COMMCMCtAUMOUSTRUL

.(ma

RESIDENTIAL AREAS. NATIONAL/STATE PARKS.
FORESTS. OR WILDLIFE RESERVES

.(mi)

AORCULTUWAL LAM08
PRMEAOLANO AOLANO

C.. .(mi)

14 QCSCMPTKM OF SITE H RELATION TO SLMMOUNOMa TOPOGRAPHY

by

c\5-€,

VII. SOURCES OF INFORMATION ;c- :•••«. «•>• an. MMiiiM>«M rwonn
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vvEPA
U. SAMPLES TAKEN

SAMPLE TYPE

OROUNDWATER

SURFACE WATER

WASTE

AIR

RUNOFF

SPU

son.

VEGETATION

omeR

m. FIELD MEASUREMENTS TAI
01 TYPE

IV. PHOTOGRAPHS AND MAPS

01 TYPE ^_ GROUND ^AERIAL

03 MAPS 04 LOCATION
- YES

V. OTHER FIELD DATA COLLEC

VI. SOURCES OF INFORMATIO

POTENTIAl HAZARDOUS WASTE SITE l "̂ NTIFICATION
SITE INSPECTION REPORT "'^^jT^S-'^TpVn?^

PART 6 - SAMPLE AND FIELD INFORMATION > —— ' Nl VMflg /^^U^r

01 NUMBER Of 02 SAMPLES SENT TO 03 ESTIMATED DATE
SAMPLES TAKEN RESULTS AWAILA1LE

M n r\-P 1 rt ^JLAS\1 -

(EN

.
03 M CUSTODY Of , „ Sft^ ~ ECl C 5"urv /̂J/

OF MAPS '

«TcU '̂ 'Oî w ntfftr*^ tetcnotftnt

-13 17-81)
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H -.«,— . POTENTIAL HAZAI
WEF!r\ SITEINSPEC

fc"1 "** PART7-OWNE

II. CURRENT OWNER(S)
01 NAME 02 D»S NUMBER

03 STREET ADDRKSS<»O to. (*O» «c i / 04SCCOOC

05 CITY 00 STATE

01 NAME '

07 ZIP CODE

02 0+ S NUMBER

03 STREET ADDRESS 'f O to. w MC j 04 SC CODE

05CITT 06 STATE

01 NAME

G3 STREET ADDRESSED to. »o*.mei

05 CITY OS STATE

014MME

03 STREET ADDRESS if 0 to. OfOf Me <

05 CJTY OS STATE

III. PREVIOUS O WNER<S), i* ,̂ «.««,)
01 NAME

03 STREET ADDRESS i»O Ku KfD' «c .,
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HYDRO GEOLOGY AND PRELIMINARY
ASSESSMENT OF THE POTENTIAL

FOR CONTAMINATION OF THE
MEMPHIS AQUIFER IN THE MEMPHIS

AREA, TENNESSEE
By William S. Parks

ABSTRACT

Detailed maps of the thickness of the
Jackson-upper Claibome confining unit and the
altitude of the water table in the alluvium and flu-
vial deposits provide much new information con-
cerning areas where downward leakage is or may be
occurring from the water-table aquifers to the Mem-
phis aquifer in the Memphis area. A detailed map
of the altitude of the potentiometric surface of the
Memphis aquifer and the locations of 44 sites where
contaminants have been detected in the water-table
aquifers indicate that many of these sites are located
in areas where the direction of ground-water flow in
the Memphis aquifer is toward municipal well
fields. Consequently, if contaminants enter the
Memphis aquifer, a hydraulic potential exists for
their transport to those well fields.

Recently (1986-88), volatile organic com-
pounds were detected in water from five municipal
wells screened in theMemphis aquifer— three in the
Alien well field of the Memphis Light, Gas and
Water Division at Memphis and two in the west well
field at Collien'ille. Concentrations of seven vola-
tile organic compounds totaled about 11 micro-
grams per liter in a sample from one well in the Alien
well field at Memphis, and the concentration of one
compound was 25 micrograms per liter in a sample
from one well at ColUerville. These are the first

reported occurrences of synthetic organic com-
pounds in the Memphis aquifer and prove that the
principal aquifer in the Memphis area is vulnerable
to contamination.

INTRODUCTION

The City of Memphis presently (1989)
depends solely on the Memphis aquifer for its
water supply. Withdrawals from this aquifer in
the Memphis area for municipal, industrial, and
commercial uses were about 200 Mgal/d in 19S8.
Historically, the Memphis aquifer was thought of
as an ideal artesian aquifer overlain by a thick,
impermeable clay layer that serves as an upper
confining unit and protects it from contamina-
tion from near-surface sources. Studies made
over the past few decades, however, indicate that
the confining unit locally is thin or absent or
contains sand "windows" that could provide
"pathways" for contaminants to reach the Mem-
phis aquifer (Criner and others, 1964; Bell and
Nyman, 1968; Parks and Lounsbury, 1976;
Graham and Parks, 1986).

Other studies indicate that downward
leakage from the water-table aquifers to the
Memphis aquifer is widespread in the Memphis
area (Graham and Parks, 1986; J.V. Brahana and
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R.E. Broshears, USGS, written commun., 1987).
Areas particularly susceptible to leakage are
places where the confining unit is thin or absent
and in the vicinity of the Memphis Light, Gas and
Water Division (MLGW) well fields where
leakage is accelerated as a result of pumping
stress in the Memphis aquifer (Graham and
Parks, 1986).

Recently, volatile organic compounds were
detected in water from five municipal wells
pumping from the Memphis aquifer—three in
the MLGW Alien well field at Memphis (J.H.
Webb, MLGW, oral commun., 1986-88) and two
in the west well field at Collierviile (J.L, Ashner,
Tennessee Department of Health and Environ-
ment (TDHE), oral commun., 1986). These are
the first reported occurrences of synthetic or-
ganic compounds in the Memphis aquifer and
prove that the principal aquifer in the Memphis
area is vulnerable to contamination.

The concerns about the effectiveness of the
confining unit to protect the Memphis aquifer
prompted the City of Memphis, MLGW, and the
US. Geological Survey (USGS) in 1987 to in-
itiate a cooperative investigation of the potential
for contamination of the aquifer. This report
summarizes the findings of the investigation.

The investigation was limited to the Mem-
phis area, as defined in recent reports (about
1,500 square miles), which includes ail of Shelby
County and parts of Fayette and Tipton Counties.
Tenn., DeSoto and Marshall Counties, Miss., arc
Crittenden and Mississippi Counties, Ark.
(fig. 1). Emphasis was placed on Shelby County,
Tenn., where most of the municipal well fields
are located (fig. 1).

Tasks included in the investigation were to:
(1) interpret and correlate geophysical logs
selected from a USGS file of more than 500 logs,
(2) measure water levels in about 140 wells ia the
water-table and Memphis aquifers, (3) search for
historic water levels in the USGS and State files
to supplement data for the water-table aquifers.
(4) collect information from various regulatory
agencies relative" to the location and type of
potential sources of contamination of the Mem-
phis aquifer, and (5) prepare interpretive naps
and the final report

Purpose and Scope

The objectives of this investigation were to:
(1) prepare detailed maps of the thickness of the
Jackson-upper Claiborne confining unit, the
water table in the alluvium and fluvial deposits,
and the potentiometric surface of the Memphis
aquifer; (2) identify potential sources of con-
tamination of the Memphis aquifer; (3) update
knowledge of indications of downward leakage
from the water-table aquifers to the Memphis
aquifer; and (4) make a preliminary assessment
of the potential for contamination of the Mem-
phis aquifer. —

Previous Investigations

Many previous reports include information
concerning the local and regional aspects of the
aquifer systems in the Memphis area, and many
others contain water-level and water-quality
data. Consequently, this discussion of previous
investigations is limited to primary sources of
information concerning the hydrology, geology,
water levels, and water quality of the principal
aquifers and associated environmental concerns.
This report and primary previous reports contain
lists of references that provide additional infor-
mation sources. Extensive lists of selected refer-
ences (although not all inclusive) are given in
reports by Graham and Parks (1986) and
Brahana and others (1987).

The hydrology and general geology of the
principal aquifers are described in reports by
Safford (1890), Glenn (1906), Wells (1931,
1933), Kazmann (1944), Schneider and Gushing
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(1948), Criner and Armstrong (1958), Plebuch (1958), Plebuch (1961), Criner and others
(1961), Criner and others (1964), Nyraan (1965), (1964), Bell and Nyman (1968), and Dalsin and
Bell and Nyman (1968), and Dalsin and Bettan- Betlandorff (1976). Graham (1982) summarized
dorff (1976). Parks (1973, 1975, 1977, 1978, the quality of water in the principal aquifers and
1979a, 1979b, 1987a) mapped and described the discussed the potential for contamination of the
surface and shallow subsurface geology of the aquifers. A report by Parks and others (1982)
Memphis urban area, describes the installation and sampling of obser-

vation wells at six abandoned or inactive dumps
A series of potentiometric-surface maps in the Memphis area and provides data on the

and graphs showing historic water-level changes quality of water in the water-table aquifers at
and pumpage (1886-1975) from the Memphis these sites. Graham (1985) described the instal-
and Fort Pillow aquifers are included in a repon lation and sampling of additional wells at the
by Criner and Parks (1976). The potentiometric North Hollywood Dump and gave a summary of
surface of the Memphis aquifer in August 1978 the quality of water in the water-table aquifers in
was given by Graham (1979). Graham (1982) the area of the dump,
updated pumpage and water-level information
for the Memphis and Fort Pillow aquifers Brahana and others (1987) provided back-
through 1980 and included a map of the poten- ground information concerning the quality of
tiometric surface of the Memphis aquifer for natural, uncontaminated water from the prin-
September 1980. The altitude of the water table cipal aquifers in the Memphis area, including
in the alluvium and fluvial deposits and the tables summarizing the minimum^ median, and
potentiometric surfaces of the Memphis and maximum concentrations of selected major and
Fort Pillow aquifers in the Memphis urban area trace inorganic constituents. This report also
for the fall 1984 are included in a report by summarizes water-quality data for the MLGW
Graham and Parks (1986). well fields. McMasterand Parks (1988) provided

background information concerning concentra-
A two-dimensional digital computer flow tions of selected trace inorganic constituents and

model of the Memphis aquifer was described by synthetic organic compounds in the water-table
Brahana (1982). The application of this model aquifers. This repon summarizes the results of
as a predictive tool to estimate aquifer response previous investigations that give information
to various hypothetical pumpage projections was concerning quality of water in the water-table
described by Brahana and included in the U.S. aquifers.
Army Corps of Engineers, Memphis Metro-
politan Urban Water Resources Study (1981). A summary of some current and possible
Brahana and Brosbears (USGS, written com- future environmental problems related to geol-
mun., 1987) described the hydrologic framework ogy and hydrology in the Memphis area is given
of the Memphis area and documented the devel- in a report by Parks and Lounsbury( 1976). Rima
opment of an integrated conceptual model of the (1979) discussed the susceptibility of the Mem-
ground-water flow and testing of this conceptual phis ground-water supply to contamination from
model through application of a multilayer finite- a pesticide waste-disposal site in northeastern
difference flow model. Harderaan County, Tenn. Graham and Parks

(1986) described the potential for leakage
Information concerning quality of water in among the principal aquifers in the Memphis

the principal aquifers in the Memphis area is in area and provided information to support the
reports by Wells (1933), Schneider and Gushing fact that downward leakage from the water-table
(1948), Lanphere (1955), Criner and Armstrong aquifers to the Memphis aquifer is widespread.
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PHYSIOGRAPHIC SETUNO

THe Memphis area is situated in two major
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Shelby County, Term., and are as high as 470 feet
above sea level in southwestern Fayette County,
Tenn. Maximum local relief between the Gulf
Coastal Plain and the Mississippi Alluvial Plain
is about 200 feet along the bluffs in northwestern
Shelby County.

The Mississippi Alluvial Plain is flat lying
and is characterized by features of fluvial deposi-
tion such as point bars, abandoned channels, and
natural levees. Land-surface altitudes are as low
as 180 feel above sea level on the banks of the
Mississippi River in extreme northwestern De-
Soto County, Miss., and as high as 230 feet above
sea level adjacent to the bluffs in southwestern
Tipton County, Tenn. Maximum local relief
commonly is not more than 10 or 20 feet, except
where the Mississippi Alluvial Plain is built up
above flood levels by man-placed fill.

HYDROGEOLOGY

The Memphis area is located in the norjj-
central part of the Mississippi embaymen;, a
broad structural trough or syncline that plucges
southward along an axis that approximates the
Mississippi River (Gushing and others, 1964).
This syncline is filled with a few thousand fee: of
unconsolidated to semiconsolidated sediments
that make up formations of Cretaceous and Ter-
tiary age. These formations dip gently westward
into the embayment and southward down the
axis. Overlying the Cretaceous and Tertiary for-
mations in many areas are the fluvial deposits
(terrace deposits), loess, and alluvium of Ter-
tiary(?) and Quaternary age. Descriptions of :he
post-Wilcox Group geologic units and their
hydrologic significance in the Memphis area are
given in table 1.

Table l.-Post-Wilcox Croup geologic units underlying the Memphis area
and their hydrologic significance

[Modified from Graham and Parks, 1986]
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Table 2.~77iJcfencM o/fJie Jackson-upper Claibome confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than 10 feet in the Memphis area-Continued

Wall Latl- Longl-
No. tuda tuda

Sh:J-36 350711 0900107
-8h:J-41 350723 0900213
— -Sh:J-47 350508 0900459
Sh:J'49 350611 0900344

Sh:J-50 350411 0900416
Sh:J-S9 350402 0900513

— «h:J.62 350459 0900330
Sh:J-6S 350232 0900249
Sh:J-71 350206 0900212
Sh:J>74 350022 0900117
Sh:J-83 350319 0900144
Sh:J-84 350536 0900627
Sh:J-104 350537 0900145
Sh:J>111 350503 0900132
Sh:J-113 350449 0900136

' Sh:J.11S 350553 0900223
_Sh:J-119 350521 0900204
Sh:J-m 350438 0900136

Sh:J>129 350353 0900640
8h:J-133 350633 0900119
6h:J.136 350146 0900702

' Sh:J-144 350053 0900706
,.-. 8h:J.166 350611 0900203

Sh:K-13 350541 0895902
,' 8h:K>16 350523 0695601
• : Sh:K-23 350647 0895420
':..
t; Sh:K-26 350111 0895905
?*• Sh:K-29 350256 0695929
fcV Sh:K-31 350143 0895337
ftfcV Sh:K-33 350543 0893923
\'t Sh:K>72 350509 0895553
yS-::t 6h:K«79 350024 0895627
jjfc', 8h:K-81 350103 0693719
$&•'• 8h:K.08 350633 0695438
m?.": Sh:K-99 330627 0893533
Sftr. Sh:K-104 350151 0895340
Dfil'-1- Sh:K-108 3S01S3 0895259
IStfl/'. ' Sh:K.109 350532 0695533
cB'i!.* 8h:K-114 350205 0805341
jlffljf:.' 8h:K-1IS 390900 0009347m

Altt-
tuda

315
273
230
260

241
241
223
303
293
303
260
243
248
260
272
295
260
245

290
300
300
280
278
293
293
320

320
271
317
273
232
350
380
313
265
300
293
236
302
273

Baia of
watar*
tabla
aqulfar
97
49
94
75

54
104
45
94
97
65
45
166
82
114
65
101
96
40

103
66
64
96
100
60
55
112

36
58
27
65
44
36
44
83
92
32
24
66
21
02

Basa of
Cook
Mountain
Formation
236
246
226
277

187
189
183
205
165
140
167
197
202
240
174
262
180
168

249
310
242
204
210
224
206
220

150
94
32
210
150
172
164
176
118
37
74
194
47
170

Thlcknatt
ot

confining
unit
141
199
132
202

133
83
138
111
66
75
122
29
120
126
69
161
82
128

146
222
138
106
110
144
151
106

114
36
23
145
106
136
140
93
26
3
50
128
26
76

Clay
bad
top
109
82
94
112
220
104
104
45
94
97
72
45
168
117
114
65
101
112
40
68
103
66
162
136
130
117
55
112
204
66
56
27
65
44
36
44
126
105
32
24
66
21
02

Clay
bad
bot-
tom
238
116
106
141
243
187
189
76
132
108
140
95
186
202
126
174
119
180
57
166
160
164
242
204
210
224
110
136
220
117
94
52
102
150
66
60
176
118
37
74
84
47
102

Clay
bad
thlck-
nasa
129
34
14
29
23
63
85
31
38
11
68
50
18
85
14
69
16
68
17
60
57
76
60
66
60
107
55
24
16
29
36
25
37
106
30
42
46
13
3
50
18
26
10

Clay
bad
top
..
185
154
149
260
• •

89
145
115
• •

112
..
* »

140
• *•

131
..
65
..
180
230
, «

. .

..

* •

132
161
..
123
..
..

110
» *

65
99
..
-•
. .
..

119
• *

132

Clay
bod
bot-
tom

248
226
169
277
• -
..
163
205
165
-.
144

..
240
--
262
-.
79
• *

249
310

_ m

..

. .
206
198
..
ISO
• *>

..
210
,.
172
184
• *

.-
w .

• .

194

170

Clay Aggragata
bad thlcknasaos
thick- of
naia clay bads
..
63
72
40
17
• •
. »
94
60
SO

32
. .

100
-•

131
..
14
..
69
80
. ̂

. ,

• *

« »

74
37
..
27
..
..
100
* •

67
85
..
• -
• •

. .

73

38

129
97
86

109
63
65
125
96
61
68
82
16
85
114
89
149
68

111
126
136
60
68
80
107
129

77
66
36
23
137
106
117
127
46
13
3
SO
93
26
46



Table 2.—TJ\ickncss of the Jackson-upper Claiborne confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than 10 feet in the Memphis area

[Latitude and longitude arc in degrees, minutes, and seconds; altitude is in feet above sea level; base of water-table aquifer, base of
Cook Mountain Formation, and lops and bottoms of clay beds are depths in feet below land surface; thicknesses are in feet; dashes
(•-) indicate no data given for any clay beds below base of the Cook Mountain Formation)

ilp$ wmfpt "••
•'WV • Ar:c-l
fgSSJ4'' ' Ar!E'*>Mj3*k> ••• Ar:M-2
ifyiEV?!; Ar:M.4
•pS&fr:': - AP!IM

•itflii- •'. Ar:0-l
•*5jr*'|'':
fiiV.Ji. Ar:o-2
p;V «»:A-7
liiii'- : M«:A-9ijJ'iiV:. H§:A-i2
ijjrT- >;•••>•' M«:A-29
'.A' '•'*•••
FVjiw' Mi : A- 103
&?$•$?••' UI:B-S
"•"*io*-'*' ' "s:B*6
>fflŜ  MitB-7ŜfcJj't •.VffiMfc Ma:B-63
••tWl'" «•»«•«
•̂Si'-jl' • M»:C.1S
10-K#V' Mi:C-17
r'̂fjj&y' M«:0-3
f&ft̂ V Mi:0-26
••*?̂>:::- Mt:D-46
•;•:&; Ma:D-S7
'̂ M.V: Fa:B-l
?v5̂ :;.;' «h:E-3
•vViv',!.' sh:E-4
'ii'V-?' .- 8hlH-1
vvV- ' - 8h:M-2
v»i-': i •';',' 8h:M-6'iii'4;;i sh:H-ii
•jftWM :"i
-ÎW.'.:- 8«:H-13

• *<it*Jv;'-:'- • 8h:J-1
-•}i?-$7'- ""•"'S*'*'0
'tâ M'- 8h:J-27
;;$&!" »":J.32

Latl.
tud»

350958
350519
350344
350724
350849
351349

350745
345919
345731
345712
345748

345737
345835
345740
345917
345657
345817
345812
345805
345747
345903
345709
345820
352226
345642
345943
350331
350405
350157
350115

350452
350004
350501
350716
350657

Longl-
tudt

0901736
0901610
0901300
0901347
0900928
0900628

0900553
0900626
0900911
0900915
0900629

0901028
09000S4
0895945
0900100
090031 1
0895712
0895651
0895400
0894943
0894741
0895014
0695142
0893301
0895221
0894802
0900729
0900738
0900742
0900740

09007S9
0900546
0900239
0900330
0900426

Altl-
tuda

209
207
211
214
211
217

227
220
211
210
302

211
325
335
305
289
373
345
402
391
402
412
390
316
335
403
312
215
305
274

238
240
270
268
280

Baia of
watar-
tabla
aquifer
148
102
90
154
84
105

99
57
127
117
78

124
60
49
28
88
50
40
56
53
61
51
36
40
24
78
110
94
84
SO

114
50
104
60
122

Ba*a of
Cook
Mountain
Formation
288
313
266
272
162
302

227
150
204
198
318

226
177
161
123
172
147
196
66
124
62
174
101
122
65
153
270
201
246
191

198
162
214
265
262

Thtcknaa*
of

confining
unit
140
211
176
116
98
197

128
93
77
81
240

102
117
112
95
86
97
158
10
71
21
123
65
82
41
77
160
107
162
141

64
112
110
205
140

Clay
bad
top
172
102
90
190
84
105
223
99
74
134
117
130
242
124
90
104
40
66
119
98
56
S3
61
51
36
40
24
76
134
94
136
50
139
123
SO
104
60
122

Clay
bad
bot-
tom
204
142
120
272
99
120
302
131
150
204
198
140
318
226
177
161
54
172
147
198
66
124
82
84
101
122
65
87
270
201
164
65
191
175
66
214
107
139

Clay
bad
thlck-

32
40
30
82
15
15
79
32
76
70
61
10
76
102
87
57
14
86
28
100
10
71
21
33
65
82
41
11
136
107
26
IS
52
52
16
110
47
17

Clay
btd
top
220
256
162
-.

110
126
..

150
..
..
--
178
..
• *

..

. *

77
..
..
..
. .
--
^ ̂

98
..
• *

--
101
• *

* *

161
86
..
165
76

202
197

Clay
bad
hot-
tOM

266
313
266
..

182
167
..
227
• •
..
..

204
,,
..
..
, .

113
..
, .
. .
. .
--
. w
174
• •
..
..

153

..
246
102
..
198
162

a> *

261
262

Clay
bad t
thick -
nosa
68
57
104
..
72
41
..
77
. .

.-
26
* •

. .

» .

m ̂

36
..
. .
. .
_ »
.-
— ̂
76
* •

m m

..
52
. .

65
16
..
13
86

63
65

Aggragata
hleknaaaoa

of
clay beds

100
97
134
82
67

135
109
76
70
81

112
102
87
57
50
66
26
100
10
71
21
109
65
82
41
63
136
107
91

83
65
102
110
110
82



Table 2,—Tliickfiess of the Jackson-upper Claibome confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than 10 feet in the Memphis area-Continued

lliî fc:1 WtU

r*£f*j£ilCt.«V̂  Sh;K»120
•vjf&fi 't'-'- 8h:K-122
VfJtyS&M*'.-. Sh:K-12S
.'HF̂**̂  ' Sh:K-127
•$«$;: I;. I Sh:K-139
/jjî V'/- Sh:K-141
\5iW.''.:"'- Sh:K-H2
'5rW'! Sh:K-143
•"-Hi17 Sh:K-148
•J#TJfc.'. 8h:L-9
'tfffi; Sh:L-151 V̂}:-;.. 6h:L-17•£yfi;:
•x*>£.t"-'.. sh:L-ie
'••&•/*• 8h:L-21
>]0;l.;i> Sh:L-23
-.̂ Vi-̂ - Sh:L-25
ŴVV*: Sh:L-26

">$lHr£ /'-I* •!••! 9T'/ijfi't1*' • • *"•»••*•f;*U* ill*..!.'' ftti*l .90i'-̂ l̂  * «M»I«**W
T*& •;•'' Sh:L-32
•ijV- i Sh:L-36
> >>V. Y Sh:L-46
>.-•'' t Sh:L-52
iiv'J ! 3h:L-57
X#£,,V 3n:l-6l
• «!ij';/ • 8h:L.64:;.&:-•.. sn:L-67
«5v,?,.X-. Sh:L-69
',${?'.'.- ' Sh:L-70
iifcy;"; ShsL-81
ii';!ia:-;'.' Sh:L-ee
V'.r'jW Sh:L-95
V •;•'.- ••'• Sh:L-96
..'..'• 8h:L.97
:.V •';;.' , 3h:L-99
'•'•'j'i - •
'•'*'&.•'"?. Sh:L-102
'iftfr -"• 8h:M-1l
iV-l-T-'* 8h:H.i7
4'iŜ X -L '• »h:M-24
'j&Bfi* ' ' Sn:M-za

Latl-

350008
350434
350114
350024
350810
350724
350642
350233
350226
350504
350412
350721

350516
350540
350510
350435
350248
350457
350440
350146
350232
350658
350024
350534
350354
350639
350447
350259
350207
350450
350730
350349
350323
350207
350441

350155
350223
350017
350653
350404

Longi-
tude

0895450
0695739
0895622
0893838
0695528
0895553
OB9SSSO
0895936
0695232
0894828
0894530
0895130

0894940
0895211
0895212
0695034
0895123
0895044
0894947
0895200
089S156
0894920
0894722
0895121
0895038
0895225
0894826
0695213
0895224
0894807
0894900
OB94S01
0695156
0895110
0694609

0895137
0894459
0894417
0894215
0694356

Alti-
tude

362
240
311
320
295
311
278
281
300
370
341
310

320
330
330
268
352
317
325
332
315
260
390
320
272
305
380
329
307
380
257
369
331
353
368

342
338
336
340
332

Base of

teble
aquifer
29
33
26
36
96
106
99
59
35
45
28
20

17
51
76
24
43
45
27
23
16
42
52
44
26
53
36
33
21
52
42
58
38
26
32

90
60
41
33
49

Bate of
Cook
Mountain
Formation
133
155
136
178
120
176
105
112
51
127
74
108

93
151
155
128
91
154
135
86
72
113
120
157
75
165
136
78
71
156
42
114
90
82
142

105
71
41
87
66

Thickness
of

confining
unit
104
122
112
142
24
70
6
53
16
62
48
88

76
100
79
104
46
109
108
63
56
71
68
113
49
112
100
45
SO
104
0
56
52
SB
110

15
11
0
54
17

Clay
bed
top
46
33
54
60
102
121
99
80
35
45
26
20
91
17
99
94
38
43
70
27
23
16
42
52
48
26
86
75
33
20
52
..
58
36
26
32
99
90
60
..
33
49

Clay
bed
bot-
tom
63
155
72
81
120
176
105
112
51
73
74
45
108
93

151
15S
128
91
154
135
66
72
113
120
157
75
165
85
78
71
62
..

114
90
82
42
142
105
71
. .
87
66

Clay Clay Clay i
bed Clay bed bed tl
thick- bed bot- thick-
nest top torn neis

17 63 133 SO
122
18 104 136 34
21 107 176 71
IB
55 » • • - - •
6
32
16
28 100 127 27
46
25 60 76 16
17
76
52
61
90
48
64
106
63
56
71
68
109
49
77
10 96 136 40
45
50
30 94 156 62

..
56
52
56
10 44 85 41
43
15
11
• • •• • • »•

54
17

^QQregate
hlcknestot

of
clay beds

67
122
52
92
18
55
6
32
16
SS
48

58
76
52
61
90
48
84
108
63
56
71
68
109
49
77
SO
45
SO
92
0
56
52
56

94
IS
It
0
54
17



Table 2.~77iictoicM of the Jackson-upper Claibome confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than 10 feet in the Memphis area-Continued

,£ I- ''.'.'. No.

*£;•;.! :•_. . Sh:M-27
!'-VT<' 8h:«.37
'-M*\i 8h:M-39
"}•'• 8h:H.40
i'ii'i--'. " 8h:«-4l
!."?.;''..' • 8h:M-43
>.&.»'•.'' 8h:o.l
.'-.•pi:.1.; 3h:0-18
.':»%•;,; 8h:o-54
'$'$•-, 6h:o-67
l!ii?vj'"': sn:0.82
•ŝ l •••'•;•.'
-,$:£:•'• Shlo-lis
.̂v:'!'; 8h:o-i20
'•̂SfS'Sv 8h:o-i84
i:'t7-i;v 8h:0-191
•XJV̂ ' •• 8h:0-l94
ĵY-C;]'.' 8h:0.199
:$t»'£ 8h:0*202:i*h-;.'r'r.. 8h: 0-204
'hiv':)"'. Sh:0«206
Wxj£&: Sh:0-207
5&Tjj/.<. Sh:0-213
$Bp£v 8h:o.243M$£- 8h:p-1
|.SfeS'i> 8I»S •!'SBSfc1-' 8hs *14;iS®"- 8h: •'«|«8p&- 8h: -36
*§P$V 8h: *39IPfcK-''|»Ji- 9h: .54
fflfe: • 8h- •«
grâ ' 8h: -69
BHflif V 8h
mjt |£1' 6hl ".73

; i§i Slfe 8h: -7S
1 MmKMA^ 8h: "76

SBlilfe 2: -85
Iflraraf̂ f'' 8h:P-eeSSKKMi

Latl-
tuda

350334
330642
330344
330460
350407
350413
351437
351034
351119
350826
350833

3SOB39
351219
351050
350956
350818
350817
350646
351032
350922
350805
350913
350916
350608
351320
351028
350943
350807
350950
351045

350904
350735
351220

351323
330901
351248
350735
350738
351101
351131

Longl*
toda

06943SS
0694300
0694449
0694444
0694457
0894133
0900046
0900243
0900223
0900214
0900147

0900239
0900232
0900035
0900139
0900335
0900043
0900311
0900143
0900154
0900204
0900109
0900030
0900022
0895401
0893050
0895767
0695825
0895833
0695655

0895805
0695733
0895525

0695754
0695246
0895525
0895932
0895635
0895240
0693312

Alti-
tude

335
33S

• 363
342
355
320
229
235
236
266
266

238
272
230
251
278
295
265
242
257
272
255
250
280
300
244
252
263
243
251

255
260
300

290
250
330
267
311
293
275

Baaa of
tutor*
tabla
aqulfar
64
42
82
34
84
64
57
76
77
91
87

46
60
72
76
99
64
65
71
76
82
61
78
70
41
62
62
104
60
62

80
94
64

65
52
41
84
109
76
30

Baaa of
Cook
Mountain
Formation

75
72
98
97
126
64
290
240
306
264
258

242
328
158
333
292
276
289
256
301
264
236
246
254
239
182
194
168
217
270

234
170
200

289
102
276
176
131
220
226

llUCknOM
Of

confining
unit
21
30
36
63
62
0

233
164
229
173
171

196
268
86
255
193
214
224
165
223
162
155
168
184
198
120
132
64
137
208

154
76
136

224
50
235
92
22
144
196

Clay
bad
top
62
42
62
34
64

150
76
77
91
87
220
46
123
69
78
100
184
102
71
78
82
130
160
70
103
62
62
125
120
62
193
166
94
80
132
99
52
139
84
109
76
123

Clay
bad
bot-
tom
75
72
96
97
126

260
98
185
126
102
258
114
328
113
184
148
278
184
256
140
110
236
246
90
120
88
94
160
217
75
270
234
106
104
200
134
102
276
124
131
117
226

-Clay
bad
thlck-
na*a

13
30
36
63
62

140
22
108
35
15
38
68
205
24
106
48
94
62
185
82
28
106
86
20
17
26
32
63
97
13
77
66
12
24
66
35
50
137
40
22
41
103

Clay
bad
top
..
..
..
..
••
, .
..

118
203
ISO
164
. .
129
..
124
193
156
..
179
..
176
166
..
..
166
149
101
107
..
..
63
--
..
127
111
• *

144
• a>

..
T32
• •
168
••

bad
bot-
ton
..
».
..
..
-•

..
240
306
264
196
• *

242
>.
156
333
292
..
289
..

301
264
..
..
254
239
182
194
..
* •

95
• •
. .
170
123
..
289
• •
. .
176
* •

220

~CIiy ——
bad
thlck-
naaa
. .
..
. .
..
• •

122
103
114
32
. . •

113
. .
34
140
134
• *

110
..
125
96
..
..
88
90
81
87
..
..
12
..
..
43
12
* •

145
..
. .
44
• •
32

Aggragata
thlcknaaaaa

of
clay beds

13
30
36
63
62
0

140
144
211
149

85
181
205
56
246
182
94
172
185
187
126
106
86
106
107
107
119
63
97

102
68
55

104
180
50
137
84
22
93
103



Table 2.~Thickncss of the Jackson-upper Claibome confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than 10 feet in the Memphis area— Continued

:?//:'--'.

\.

pV-iyW|£i'

Wall
No.

Sh:P-93
Sh:P-94
Sh:P-96
Sh:P-103
Sh:P-113
Sh:P>114
Sh:P>115
Sh:P-1ie
8h:P-117
Sh:P-1ie
Sh:P-143
Sh:o-l
Sh:o-7
Sh:o-8
Sh:Q.16
Sh:Q-21
Sh:0-22
Sh:0-23
Sh:0-24
Sh:0-27
Sh:o-30
Sh:Q-34
Sh:Q-39
Sh:0-42
Sh:0-68
Sh:0-74
8h:0.82
8h:o.ea
Sh:0-69
Sh:Q-90
Sh:0.124
Sh:Q.125
Sh:0>130
6n:R-5

Sh:R-8

Sh:R-9
8h:R.1o
Sh:R-15
Sh:R-21
8h:R-22

Latl-
tud*

350831
350913
351435
350927
351439
351449
351327
351411
351409
351458
351058
350900
350940
350901
350909
351215
351144
351138
351315
351216
351113
351055
351128
351127
351155
351223
351328
350733
350737
350749
350822
350817
350835
351350

351141

351248
350841
351239
350913
350843

Ungl-
tudo

0895656
0895739
0895300
0895950
0895722
089S641
0895858
0895748
0895700
0895747
0895739
0894822
0694504
0895113
0695153
0895127
0895044
0895207
0895150
0895103
0895145
0895206
0895130
0895105
0895142
0895221
0895048
0894825
0894656
0695058
0895003
0895035
0894994
0894425

0894411

0894053
0693940
0893943
0894338
0894240

Altl-
tuda

279
248
312
258
301
232
292
290
245
265
229
330
313
270
260
295
305
283
261
286
295
273
309
309
281
295
322
282
259
247
273
250
320
395

372

375
375
342
305
370

Basa of

tabla
aqulfar
88
78
67
86
72
48
43
51
38
58
50
68
40
32
48
90
81
66
27
65
78
93
81
78
49
82
60
41
31
54
33
37
56
35

34

40
56
26
46
42

Bat* of
Cook
Mountain
Formation

191
171
266
246
287
209
268
270
205
294
256
103
101
144
121
210
136
166
205
166
185
171
152
145
130
154
163
118
49
56
60
66
81
252

174

121
56
112
59
96

Thickness
of

confining
unit
103
93
199
160
215
161
225
219
167
236
206
37
61
112
73
120
55
120
178
101
107
76
71
67
61
72
103
77
16
4
27
29
25
217

140

81
0
86
13
56

Clay
bad
top
88
96
106
152
116
101
43
140
112
166
68
86
40
60
46
107
61
66
123
65
76
154
81
120
82
97
as
60
31
54
33
37
56
54
171
68
142
57
. .
54
46
42

Clay
bad
bot-
tom
105
171
122
246
138
209
80
160
205
294
88
103
101
144
121
210
136
186
205
166
91
171
OS
145
130
108
102
118
49
56
60
66
81
78
252
80
174
121

112
59
08

Clay Clay Clay Aggragata
bad Clay bod bad thlcknaatat
thick- bad bot- thick- of
nasa top torn naaa clay b«d»

17 181 191 10
73
16 174 266 92
94
22 166 287 121
108
37 142 288 128
20 204 270 66
93
126
20 192 258 66
37
61
64
73
103
55
100
82
101
13 140 165 45
17
14 120 152 32
25
46
11 112 154 42
17 142 163 21
88
18
4
27
29
25
24 126 152 26
81
12 66 106 20
32
64

..
58
13
50

27
73
108
94
143
108
163
86
93
126
86
37
61
64
73
103
55
100
62
101
56
17
46
25
48
S3
38
66
16
4
27
20
25

131

64
64
0
58
13
68
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Table 2.~Thickness of the Jackson-upper Claibome confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than 10 feet in the Memphis area-Continued

Well
NO.

Sh:R-23
8h:R-24
3h:R>25
8h:R-26
3h:R-28
Sh:R-29
Sh:R-30
Sh:T-«
6h:T-7

5h:T-l3

sn:T-i6
Sh:T-17

3h:T«16
Sh'.u.l
6h:U-S
Sh:U.l2
Sh:U.18
8h:U-22

Sh:U-29
3h:U.4B
Sh:U-49
3h:u>52
Sh:U>54

3h:U-55

Sh:U-56
8h:U'S8
3h:U-59
sn:u-eo
3h:V-4
8h:v>7
8h:V-9
8h:V.io
8h:v.i6
3h:v.l7
Bh:V-24

Latl- Longi-
tude tudo

350848 0894355
350611 0894244
350737 0894342
351402 0893935
350848 0694316
350835 0894341
350811 0894309
351505 0900322
352040 0900164

352213 0900056 ..

352044 0900249

351747 0900329

352127 0900107
352113 0695706
352057 0895727
351705 0895320
351603 0895640
351737 0895749

351556 0895859
352114 0895727
352023 0895627
352036 0695708

352034 0895345

352036 0895334

351907 0895709
352024 OB952S7
352009 0695253
352027 0895232
352044 0895219
351544 0694616
352012 0895038
352010 0805036
351904 0894900
351650 0694935
352227 0695043

Altl.
tudo

340
330
276
265
360
315
325
290
400

400

355

330

391
264
266
236
242
300

242
267
251
257

265

265

292
265
265
292
263
276
273
271
263
262
375

Bate of
water-
table
aquifer
48
45
31
31
34
48
40
185
89

90

102

92

75
68
79
92
73
60

71
74
50
54

74

96

60
66
97
68
76
27
60
63
61
63
60

Baso or
COOK
Mountain
Formation

114
110
76
92
67
107
120
326
420

454

398

448

450
216
232
180
207
226

194
152
155
196

212

216

230
174
164
204
205
177
222
165
164
160
362

Thlcknoss
or

confining
unit
66
65
47
61
63
59
60
161
321

364

296

356

375
146
163
86
134
166

123
76
105
144

138

120

170
106
67
116
127
150
162
122
103
117
293

Clay
bed
top
48
45
31
31
34
48
80
206
99
209
328
123
367
112
344
110
305
120
154
172
92
105
. 08
171
109
80
82
102
174
74
192
137
204
178
66
97
146
76
27
ISO
116
94
120
255

Clay
bed
bot-
tom
114
110
76
92
64
107
120
326
120
219
420
166
454
150
396
159
323
148
216
232
180
116
109
226
194
152
1SS
114
196
94
212
150
216
230
174
164
204
110
72
222
144
134
160
362

Clay
bad
thick-
neaa
66
65
47
61
S3
59
40
30
21
10
92
43
67
38
54
49
16
26
62
60
68
13
11
65
85
72
73
12
24
20
20
13
12
52
108
67
56
32
45
72
28
40
60
107

Clay
bed
top
..
- •
..
* »

• •

. .

* •

• •

136
266

•> •

228
•> •

321
• *

162
365
366
..
* •

• *

130
124
• •
. .
--
. .
124
..
152
• •

166
• •

--

. .

» •

* *

160
124

e> •

ISO
..
• •
..

Clay
bod
bot-
tom
..
..
* •

* •

*•

* •

. .

. .

206
200
• *

262
-•
337
..
243
448
450
..
•-
..
207
166
..
• *

• *

. .

158
•> •
166
..
162
..
* e>

..

..

..
205
177
..
165
..
..
..

Clay Aggregate
bed thlckneiiet
thick- or
neaa clay bedi
• •
, .
. .
. .
.-
, .

» .
70
10
, .
34
--
16
..
61
63
84
..
--

77
42
..
..
--
» .
34
, .
14
..
16
..
--
. .
• .
. .
45
63
..
35
».
..
>.

66
65
47
61
53
59
40
30

203

164

10S

191
112
62
60
88
90

108
85
72
73

70

54

41
52
108
67
66
77
98
72
63
40
60
107
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Table 2.-~Thickncss of the Jackson-upper Claibome confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than 10 feet in the Memphis area— Concluded

Well
No.

Sh:W-3
8h:W-7

8h:w.l3
8h:w-ie
Tp:E-3
Tp:F-3

Lati-
tude

351750
352028

351936
351923
352641
352517

Longi-
tude

0893943
0894408

0694130
0894226
0694721
0894124

Alti-
tude

279
322

320
364
441
405

Bate of
water-
table
aquifer
49
31

42
44
102
55

Base of
Cook

Mountain
Formation

66
202

147
216
411
296

Thlckneaa
of

confining
unit
17
171

105
172
300
241

Clay
bed
top
49
31
102
84
44
160
210

Clay
bed
bot-
tom
66
44
202
147
113
194
296

Clay
bed
thlck-
nesa

17
13
100
63
69
34
88

Clay
bed
top
..
49
• •

* •>

124
338
• •

Clay
bed
bot-
tom
• •

80
..
..
218
411
• •

Clay
bed
thick.
noaa
..
11

— —
92
73
•-

Aggregate
thlckneaaee

of
clay bed*

17

124
83
181
107
66



contamination of the ground water presently is the thickness of the confining unit and the con-
known at these sites, or investigations of the sites figuration of the water table, has resulted in
have not progressed to the stage where ground- much refinement of the previous work and iden-
water contamination has been determined. tification of several additional areas where

leakage is or may be occurring.
All of the above sources have potential for

contaminating the water-table aquifers. Work Graham and Parks (1986) indicated four
in determining the degree and extent of con- general areas in the Memphis urban area (as
lamination of the water-table aquifers is still in defined in that report) where the Jackson-upper
the beginning stage, although much progress has Gaiborne confining unit is thin or absent and a
been made in recent years. The Memphis high potential for downward leakage exists,
aquifer is a step removed from these potential These areas are: (1) in the eastern part along and
sources of contamination inasmuch as under north of the Wolf River, (2) in the southeastern
"natural" conditions contaminants must enter part along Nonconnah Creek, (3) in the south-
the water-table aquifers before they enter the central part along Nonconnah and Johns Creeks
Memphis aquifer. in the vicinity of the southern part of Sheahan

well field, and (4) in the western part in a belt
along the Mississippi River. The areas in the

INDICATIONS OF DOWNWARD eastern and southeastern pans along the Wolf
LEAKAGE TO THE MEMPHIS River and Nonconnah Creek are extensions of

AQUIFER the outcrop or subcrop belt of the Memphis aqui-
fer into the Memphis urban area. The boun-

Indications that downward leakage from daries of these areas are refined on the maps
the water-table aquifers to the Memphis aquifer prepared for the present investigation as the
is widespread were provided by Graham and eastern limits of the Jackson-upper Gaiborne
Parks (1986). This previous investigation used a confining unit (plates 1-4).
multi-aspect approach that included studies of:
(1) areal variations in the thickness of the The area in a belt along the Mississippi
Jackson-upper Gaiborne confining unit that River where the confining bed is shown to be thin
indicated areas where the confining unit is thin or absent by Graham and Parks (1986, figs. 3 and
or absent, (2) the configuration of the water table 21) was significantly modified during the present
that indicated an anomaly in this surface where investigation. The extension of the belt north of
the water table is depressed because of down- Memphis where the confining bed was thought
ward leakage, (3) differences in hydraulic head to be thin or absent was removed from the pres-
between the water-table and Memphis aquifers ent map showing the thickness of the Jackson-
that indicated a general downward gradient, upper Gaiborne confining unit (plate 1). This
(4) areal and local variations in carbon-14 and modification of the northern extension of the
tritium concentrations in water from the upper belt is based on a re-correlation of geophysical
part of the Memphis aquifer that indicated rela- logs partly as a result of a new geophysical log
lively recent water has entered the Memphis made in well Sh:O-l 15 (plate 1). Nonewinfor-
aquifer, and (5) deviations from the normal geo- mation from geophysical logs is available for the
thermal gradient that indicated the coolest southern part of the belt. However, a study by
temperatures in areas of intense pumping are at Richardson (1989) indicates that water-quality
greater depths (as a result of leakage) than in changes in several wells in the Davis well field
areas away from this pumping. The present in- are the result of leakage of water from the Mis-
vestigation, which includes detailed studies of sissippi River alluvium to the Memphis aquifer.



Richardson concluded that the confining unit is with a high potential for leakage. The Jackson-
thin or absent beneath the alluvium west of the upper Claiborne confining unit in this area is
Davis well field or that a "window* exists in the shown by Graham and Parks (1986, fig. 3) to be
confining unit. about 150 feet thick. The stratigraphy of the

Sheahan well field is complex and faults may
The area in the south-central part of the exist. The tops of at least two sand beds in the

Memphis urban area along Nonconnah and geologic sequence can be interpreted on geo-
Johns Creeks in the vicinity of the southern part physical logs as being the top of the Memphis
of the Sheahan well field has the most infonna- Sand and two clay beds can be interpreted as
lion to indicate that downward leakage from the being the Cook Mountain Formation. The top
water-table aquifers to the Memphis aquifer is of the shallower clay bed underlies the fluvial
occurring. Indications given by Parks and deposits and varies in thickness, but it commonly
Graham (1986) include: (1) a loss of water along is thin. The deeper clay bed is thick and seems
the stretch of Nonconnah Creek south and south- to be persistent throughout the area. Conse-
east of the southern pan of Sheahan well field, quently, during the Graham and Parks investiga-
(2) an adjacent area to the southeast where the tion, the lower clay was interpreted to be the
confining unit is thin or absent, (3) a depression Cook Mountain Formation and the underlying
in the water-table surface, (4) long-term water- (deeper) sand to be at the top of the Memphis
level declines in shallow observation well Sand. During 1986 and 1987, test holes for
Sh:K-75, (5) carbon-14 and tritium concentra- several new MLGW production wells were
tions indicating the presence of relatively recent drilled in the northern part of Sheahan well field.
water in the Memphis aquifer, (6) a distorted The geophysical and driller's logs for the test
geothennal gradient with the coolest tempera- hole for well Sh:K-142 (plate 1) indicate that the
tore at a depth of 230 feet below land surface, and confining unit, if present, consisted of only about
(7) head differences between the water-table and 6 feet of sandy day (or clayey sand) overlying a
Memphis aquifers favoring downward move- thick interval of sand in the Memphis Sand. In
ment of water. The area where the confining addition, the geophysical log of well ShJC-141
unit is thin or absent is shown on plate 1 as the (plate 1), drilled at the Tennessee Earthquake
large area southeast of the southern pan of Information Center for installation of a seismic
Sheahan well field and west of LJchterman well instrument, indicated that the Cook Mountain
field. This area is enlarged from the area shown Formation may be the shallower day and that the
by Graham and Parks (1986, fig. 3), based partly top of the Memphis Sand may be at the top of the
on a new geophysical log of the test hole for weU shallower sand. Based on this new information,
Sh:K-148 in the western part of Uchterman well a re-correlation of the geophysical logs available
field (plate 1). The depression in the water-table for the northern part of the Sbeahan well field
aquifer, shown on plate 2 as the area extending and surrounding areas indicates that the confin-
from the southern part to the northern part of ing unit is thin or absent in an area west of the
Sheahan well field, also is enlarged from the area northern part of the well field (plate 1). This
shown by Graham and Parks (1986, fig. 7), based area of high potential for leakage is consistent
partly on the water level in new observation well with a depression in the water table as indicated
Sh:K-137. by a deeper than expected water level in obser-

vation well Sh:K-137 (plate 2) installed at ths
New information from test holes for wells Sheahan pumping station in 1986. In addition,

drilled in the northern part of Sheahan well field in an area between the Sbeahan and Alien well
since the Graham and Parks report (1986) indi- fields (defined by the 360-foot contour on
cates an area west of that part of the well field plate 3), the
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Memphis aquifer is higher than would be ex-
pected when considering the intense pumping at
these well fields. This "high" in the potentio-
metric surface may be the result of leakage from
the water-table aquifers in the area where the
confining unit is thin or absent (plate 1).

A new area of leakage from the water-table
aquifers to the Memphis aquifer identified since
the Graham and Parks (1986) report is just north
and northeast of the Shelby County landfill
(plate 4). During an investigation of the area to
satisfy requirements of the TDHE, Division of
Solid Waste Management, for expansion of the
landfill, water levels in auger holes and observa-
tion wells drilled in the vicinity of the landfill
indicated that the water table is depressed to
levels below low-flow stages of the nearby Wolf
River (J.L. Ashner, TDHE, oral commun.,
1986). Subsequently, the USGS investigated the
geohydrology of the area with emphasis on deter-
mining the effects of vertical leakage and
leachate migration on the ground-water quality.
The results of the investigation indicate that
(1) the depression in the water table is centered
just north or northeast of the landfill and is as
much as 14 feet below the low-flow stages of the
Wolf River, (2) a downstream loss of water from
the Wolf River occurs along the stretch that
flows past the landfill, (3) leachate from the land-
fill has entered the Wolf River alluvium and is
moving northward toward the depression in the
water table, and (4) uncontaminated water from
the alluvium has entered the Memphis aquifer
(M.W. Bradley, USGS, written commun^ 1989).
The map of the thickness of the Jackson-upper
Claiborne confining unit indicates an area in the
vicinity and east of the landfill where the confin-
ing unit is thin or absent. This is based partly on
the geophysical log of well Sh:Q-90 drilled for
the landfill investigation (plate 1). A depression
in the water table is defined by the 220-foot
contour on the map of the altitude of the water
table in the alluvium and fluvial deposits. The
center of this depression is near well Sh:Q-128
installed for the landfill investigation (plate 2).

New areas identified during the present
inves t iga t ion where the Jackson-upper
Claiborne confining unit is thin or absent or
where depressions are in the water table include:
(1) in the southeastern pan of LJchterman well
field based on the geophysical log for well
Sh:Î 102 (plate 1), (2) in the vicinity of McCord
well field based on an area east of the well field
along Fletcher Creek where the confining bed is
interpreted to be thin or absent (plate 1) and the
lower than expected water levels in wells Sh:Q-86
and Sh:Q-94 (plate 2), (3) south of Nonconnah
Creek and between Interstate 55 and U.S. High-
way 78 based on the geophysical log of well
Sh:K-143 (plate 1) and the lower than expected
water levels in wells Sh:K-144 and Sh:K-145
(plate 2), and (4) west of Olive Branch based on
the geophysical log of well Ms:C-17 (plate 1).
These newly identified areas have a high poten-
tial for downward leakage from the water-table
aquifers to the Memphis aquifer.

POTENTIAL FOR CONTAMINATION
OF THE MEMPHIS AQUIFER

A sequence of events that would result in
contamination of the Memphis aquifer under
"natural" conditions is: (1) contaminants enter
the water-table aquifers; (2) contaminants are
transported downward through the Jackson-
upper Claiborne confining unit or enter the
Memphis aquifer directly in areas where the con-
fining unit is absent; and (3) contaminants per-
sist despite the effects of various physical, chem-
ical, and biological processes, including dilution
and adsorption. Other events that would result
in contamination of the Memphis aquifer in-
clude: (1) contaminated water in the water-table
aquifers leaks downward through faulty well
seals (cement grout or backfill material) outside
the casings of wells screened in the Memphis
aquifer and (2) contaminants from spills, van-
dalism, or illegal waste disposal enter the casings
of wells screened in the Memphis aquifer. --• •
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Based on "natural" conditions, the poten- Thus far, only two sites have been fomd
tial for contamination of the Memphis aquifer where volatile organic compounds have been de-
generally is least in the northern and west- tected in the Memphis aquifer-wells ShJ-119
central parts of the Memphis area where the (398 feet deep), ShJ-120 (452 feet) and ShJ-121
confining bed is thickest and contains much clay, (436 feet) in the Alien well field at Memphis and
and is greatest in the southern and eastern parts wells Sh:M-31 (324 feet) and SfcM-35 (287 feet)
where the confining bed is thin or absent in the west well field at Collierville (plate 4).
(plate 1). The Jackson-upper Claiborne confin- Volatile organic compounds detected in wells
ing unit is as much as 375 feet thick in the north- ShJ-1 19 and Sh J-120 "are: 1,1-dichloretbane,
western part of the Memphis area in well Sh:T-18 1,1-dichIoroethylene, cis-l,2-dichloroethylene,
(plate 1). In this area, the confining unit consists 1,2-dichloropropane, 1,2-dichloroetheae,
of fine sand, silt, day, and lignite in the Jackson, trichloroethylene, and vinyl chloride. Concen-
Cockfield, and Cook Mountain Formations. The tran'ons of these compounds ranged from 0.02 to
confining unit is absent in the southeastern part 5.52 //g/L in these two wells—the highest con-
of the Memphis area in wells Sh:M-17, Sh:M-43, centration was for 1,2-dichloroethane detected
and Sh:R-10 (plate 1). Aggregate thickness of in a sample collected from well ShJ-120. The
clay beds within the confining unit thicker than concentrations of the seven compounds h a
10 feet is greatest in the west-central part of the sample from this well totaled about 11 /*g/L(J.H.
Memphis area. In the Mallory well field, an Webb', MLGW, written commun., 1988). Well
aggregate thickness of clay beds thicker than ShJ-120 is about 650 feet and well ShJ-119 is
10 feet makes up 246 feet of the total thickness about 2,000 feet from the nearest known poten-
of 255 feet for the confining unit in well tial source of contamination in the water-table
Sh:O-184 (plate 1). aquifers (site 34, plate 4; table 6). The wells in

the Alien well field are in an area where the
confining unit is as thin as 82 feet and contains
as little as 68 feet of aggregate thickness of day

Sites where the water-table and Memphis beds thicker than 10 feet, based on the geophysi-
aquifers are reported to contain contaminants callog of well SbJ-119 (plate 1). Driller's logs
and areas where the Jackson-upper Claibornc for wells ShJ-120 and ShJ-121 provide no in-
confining bed is thin or absent are shown on dication that a sand "window" exists in this area,
plate 4. Thus far, 44 sites have been identified although it is possible,
where contaminants have been detected in the
water-table aquifers (table 6). Many of these The volatile organic compound detected in
sites, which are potential sources of contamina- water from wells Sh:M-31 and Sh:M-35 at Coi-
tion of the Memphis aquifer, are located in areas lierville is trichloroethylene. Since August 19SS,
where the direction of ground-water flow in the these two municipal wells have been sampled
Memphis aquifer is toward cones of depression periodically to determine concentrations of tri-
at MLGW well fields (plate 3). Based on present chloroethylene. Concentrations detected have
(1989) information, the Alien well field has the ranged from 1.6 to 25.0 /fg/L with the highest
most sites in close proximity. Spme sites also are concentration in a sample collected from veil
located in areas where the confining unit is thin Sh:M-35 (BJ. Maness, TDHE, written com-
or absent or in areas where the direction of flow mun., 1989). These wells are about 2,003 feet
in the water-table aquifers is toward these areas from the nearest known potential source of con-
(plate 2). It is likely that additional sites where tamination (site 44, plate 4; table 6). The we&
the water-table aquifers are contaminated will be at Collierville are east
found as monitoring and investigations continue, v



(plate 4). However, the driller's logs for wells
Sb:M-31 and Sh:M-35 indicate at least 60 feet of
clay in the Memphis aquifer separating the
water-table aquifers from sand in the Memphis
aquifer.

The facts that these volatile organic com-
pounds (1) have been transported through the
Jackson-upper Claiborne confining unit or
through (or around) relatively thick intervals of
clay in the Memphis aquifer, (2) have persisted
despite the effects of various physical, chemical,
and biological processes, and (3) have been
detected in wells ranging from 287 to 452 feet in
depth at distances as far as 2,000 feet from the
nearest known potential sources of contamina-
tion in the water-table aquifers, emphasize the
vulnerability of the Memphis aquifer to contami-
nation.

Recently (1987-88), MLGW began a yearly
routine sampling of all of their production wells
in the Memphis aquifer and analytical "scans" of
the water to determine the presence of organic
compounds. If unidentified organic compounds
are detected, a follow-up analysis is conducted to
identify specific compounds. The results of the
first sampling of all production wells indicated
that only the water from the three wells in the
Alien well field contained contaminants (J.H.
Webb, MLGW, oral commun.t 1989).

SUMMARY AND CONCLUSIONS

The City of Memphis presently (1989)
depends solely on the Memphis aquifer for its
water supply. Withdrawals from the Memphis
aquifer in the Memphis area for municipal, in-
dustrial, and commercial uses totaled about
200 Mgal/d in 1988. Historically, the Memphis
aquifer was thought of as an ideal aquifer over-
lain by a thick, impermeable clay layer that serves
as a confining unit and protects the aquifer from
contamination from near-surface sources.
Studies in recent .;decades (1964-86), however,

indicate that the confining unit locally may be
thin or absent and may contain sand ""windows"
that could provide "pathways" for contaminants
to reach the Memphis aquifer. Studies also indi-
cate that downward leakage from the water-table
aquifers (alluvium and fluvial deposits) to the
Memphis aquifer is widespread in the Memphis
area.

Indications of areas where downward leak-
age from the water-table aquifers to the Mem-
phis aquifer is or may be occurring that were
recognized during the previous and present in-
vestigations are as follows:

• areas where the confining unit is thin or
absent and downward leakage can occur
directly from the water-table aquifers to
the Memphis aquifer;

• differences in hydraulic head between
the water-table aquifers and the Mem-
phis aquifer indicate a general downward
gradient in most of the Memphis area;

• local depressions in the water-table sur-
face indicate that leakage from the
water-table aquifers to the Memphis
aquifer is occurring;

• long-term declines and reduced seasonal
fluctuations in observation wells in the
water-table aquifers indicate that
leakage is occurring;

• downstream losses of water along a
stretch of a major stream based on a
series of discharge measurements made
during low-flow conditions indicate that
leakage is occurring;

• area! and local variations in carbon-14
and tritium concentrations in water from
the Memphis aquifer show the presence
of relatively recent water, indicating
leakage;



• local deviations in geotherrnal gradient
in areas of intense pumping indicate that
shallow subsurface temperatures in the
water-table aquifers, confining unit, and
Memphis aquifer are wanner than ex-
pected as a result of leakage;

• water-quality anomalies and changes in
water quality in the Memphis aquifer in-
dicate downward leakage from the
water-table aquifers to the Memphis
aquifer; and

• volatile organic compounds detected in
water from the Memphis aquifer indicate
that contaminants in water from the
water-table aquifers has reached the
Memphis aquifer.

Detailed maps of the thickness of the con-
fining unit and the altitude of the water table in
the alluvium and fluvial deposits prepared
during the present investigation have provided
much refinement of previously identified areas
of downward leakage. Several new areas where
downward leakage is or may be occurring also
have been identified. Maps showing the altitude
of the potentiometric surface of the Memphis
aquifer and the locations of 44 sites where con-
taminants have been detected in the water-table
aquifers indicate that many potential sources of
contamination are located in areas where the
direction of ground-water Dow in the Memphis

aquifer is toward cones of depression at MLGW
well fields. Based on present information, the
MLGW Alien well field has the most sites in
close proximity. The water-table map also indi-
cates that some of the sites where contaminants
have been detected are in areas where the con-
fining unit is thin or absent or in areas where the
direction of flow in the water-table aquifer is
toward these areas.

Recently, (1986-88) volatile organic con-
pounds were detected in water from five munici-
pal wells in the Memphis area—three in the
MLGW Alien well field at Memphis and two in
the west well field at Collierville. Concentra-
tions totaled about 11.0 pg/L for seven com-
pounds in a sample from one of the wells at the
Alien well field and 25.0//g/L for one compound
in a sample from one of the wells at Collierviiic.

The facts that volatile organic compounds
(1) have been transported downward through the
confining unit or through (or around) relatively
thick intervals of day in the Memphis aquifer;
(2) have persisted despite the effects of various
physical, chemical, and biological processes; end
(3) have been detected in wells ranging from 2S7
to 452 feet in depth at distances as far as
2,000 feet away from the nearest known poten-
tial source of contamination in the water-table
aquifers, emphasize the vulnerability of the
Memphis aquifer to contamination.
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CONTRIBUTIONS TO THE HYDROLOGY OF THE UNITED STATES

HYDROLOGY OF AQUIFER SYSTEMS IN TUB
MEMPHIS AREA, TENNESSEE

Ily J. H. CUNEB, P-C. P. Stm, and D. J. NT***

ABSTRACT

The llempbla area •• described In this report comprises about 1,300 squats
mile* of tlie Mississippi riabsyment part of the Oulf Coastal Plain. Th« treat U
underlain by as much aa B.OOO feet of sediments rang log lu age from Cretaceous
Ibroagh Quaternary.

In 1000. 160 ngil (million gallon* per day) of water waa piunped from tha
principal aquifers. Municipal pvmpage accounted for almost half of thli
amount, and Industrial pumpage • little more tban half. About 00 percent of
I lie water used In the area la derived from tlie "000-foot" aand, and moat of th*
remainder la from the "1,400-foot" aand; both aanda are of Eocene age. A small
amount of water for domeatle use !• pumped from the terrace deposits at\
Tllocene and Pleistocene sea.

DoOi tb» "MO-foot" and the "1.400-foot" aanda are •rttolsn aquifers etcept
In Ibe southeastern part of the area; there tbe water level In wells In the "000-
foot" sand Is now below the overlying confining clay. Water levels In both
aquifer* have declined almost continuously since pumping began, bat (he rate
of decline has Increased rapidly since 1IMO. Water level decline In tbe "1.400-
foot" sand has b««n leaa pronounced since IBM.

The cones of depression In both aquifer* liave eipsndad and deepened aa a
result of tbe annual Increases In pumping, and an Increase In bydraulle gradients
haa Induced a greater flow of water Into tbe area. Approilmstely ISfi mgd
entered tbe llempbt* area through tlie "BOO-font" asnd aquifer In 1000. and. of
this •mount. 00 mgd originated a* Inflow from tbe east and about 70 mgd was
derlred from leakage from the terrace deposits, from the north, south, and west
and from other sources. Of tbe water entering the "1.400-foot" aand, about
D wgd wan Inflow from the east, and about half that amount waa from each of
the north, sontb. and west directions. The average rate of movement of water
outside the ares of heavy withdrawals I* about 70 feet per year In Uis "BOO-
font" sand snd about 40 feet per year In the "1,400-foot" sand. Hie average rate
of depletion of storsge In each aquifer since pumping began la about 1 mgd.

Una! of ihe recbarge to the "500-foot" and "1.40<Vfoot" sands occur* In out-
crop areas about 30-HO mile* eait of Memphis. Also, water leaks from the ter-
race denoalta to the "600 foot" sand hi some pUwH. and there may be some
leakage from ulreauis where tlie confining clay I* thin or In breached by fault*
or dreams.
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The quality of water from bolb Hie principal aqulfera I* Tory jood. Iron,
inrlxiu dloxlilc, •nil hydrogen Mulltdo ere Ilie only couxllluenU found In uude-
fclrublo quantities Water from the terrace deposit* !• hard but generally con-
I it lily l«iu Irou Bud carbon dioxide Uian water from either of ibe principal

Tlie hydraulic tbnracteriaUet of both aquifer* were determined br pumploc
Hxti Mud by allying the knowledge o/ UM geology of Ibe area ; these character-
istic Indicate Ibat lb« aquifer* art- capable of producing raoro water than I*
I'lirri-nily beliif puin|»<l from them. Tao "OOO-foot" «aml will produce more
tviitur i«-r unit declluu of waUr level tkaa will the "MOO -fool" aaud. There
niHaars lo be uo reaaou why ItM tfarelofNMat of water «up|ille4 from both
aquifer* nuoiild not continue, but well epadnf will remain a factor which could
infix t future development. Greater well tpaclnf will tend to iirolonf I bo useful
l ife uf a well and tbe aquifer*.

INTRODUCTION

In 11)00, indiislriul and municipal supply wells in tlio ofoinpliia nrca
pumped iilxiut 150 million gallons of wnter a duy. riiniping lias
increased continuously since 18D8, tlio earliest dulc for which records
nro nvnflulilc, and the rn(o of this increiuse has aocnlcnited grcutly
:>iiicc 1940. Decline of water levels lius accompanied increases in
the pumpiige, and in 11*28 the city of Memphis l>egan a program of
periodic water level measurements to determine ways lo reduce the
rulo <if decline. The U.S. Geological Survey was requested to assist
in I his study, and a continuing cooperative program of investigations
\\-.\a hogun in 1910. Eurly invrstigutions slio\vrd the need for pro|>er
.spucing of wells, which hus hocn practiced to the present lime.

FORFOSE AKD SCOPE OF nnTKSTIQATION

Tlio present invcvsligution wns started in 1958 as a (pini i t i iut iva study
of tlio two principal aquifers thnt supply water to the ilomphifl area.
Tlionl>jrrlivc3 wcro lodclineutp. these uqnifcrs, uvu lun lR (ln-ir hydruiilic
< l i : i i i i ( t eristics, show tlin icluliixi l»eLwei>n pumpugn nnd wnlcr-lcvcl
cliungc, nnd determine the fuciors ullfcling tlio itcnuoniicul develop-
ment nnd nsn of ground uni i - r . Tim si inly \vns bused partly on the
prcniiso ihnt the questions p(i»«!(l hy Jvuznninn (1011, p. 17-18) must
ho imswriril as conipk'lply us possihlo to provide for onlorly develop-
ment nnd iininiigcMiiriit of thu ground-water ir.sonrce-i. These ques-
l ions i i ro rcpoiilcd und diMJiisscd in I hu roncl tiding sort ion of I l i i s report.

A\ r (>ik(o i i s i s l ( :d of (I ) drlineiilion of ( l ie 'TiOO-foot" uiul "1,100- foot"
s:iii i l j l>y n belies of subsurface tonluur maps Inised on drillers' logs
:iml ^eophysinil lugs tif nulls, (•-') collriiion of tvu lc r - luve l rccorda
f i c n i u nulwork of iibont IfiO oliM'rvii t ion wells, r>.r> of \ \ l i ic l i were
fi | i i i | ' | iL>i l w i t h i in tn ini i t ic icconlcrs, (11) | ) i c |>n i i i l io i i of contour mups
.sin. wing \\ulcr levels nnd (he iimoiint of unler - lcvc- l di-cline in thu
".'iiili fool" sniid, ( I ) nnnlysrs u f | in i i i | i in^ Irsl-i o f \ \ r ! l . in I n i l l i i i i | i l i -

I
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aroa through eitch aquifer before development began and during I960,
(0) preparation of a ground-water budget for the "500-foot" sand,
based on I960 records, and (7) inventory of ground wnler withdrawal
and study of its relation to water-level decline.

LOCATION AND GENERAL FEATURES OF THE ABBA

The Memphis area (fig. 1), about 1,300 gqimre miles in this report,
include* all Shelby County and purls of Fuyelto and Tipton Counties,
Tonn., and contiguous parts of Arkansas and Mississippi. The area
is near the center of the upper hulf of the Mississippi embayment in
the Gulf Coastal Plain.

The climate of (he Memphis urea is warm and humid, having hot
summers, mild winters, and a frost-free period of about 230 days
between Into March und early November. The average annual
temperature is G1.9°F; the hottest month is July, which has an aver-
uge temperature of 81.1°F; nnd the coldest month is January, which
hus an average temperature of 41.50F.

The- average nniuiiil rainfall Memphis (lig. 2), bused on an 89-ycur
period of record (1872-19CO), is 48.48 inches. The maximum annual
rainfall recorded wus7G.65 inches in 11)57, and tho minimum was 30.54

I •- f lrnf rnltirtt |iliynltit;r«iitil«' lit.ip of ti y inr n| w l » . w



Ol CONTIIIUUTION8 TO Tilt IIVDKULOUY OF THE UNITED STATES

2.—Oni'U tbowlag lonutl prtclplldloi «t lltoi|ilil«. T«ii».

iin.lies in 1941. Tlio wet reason usually begins in lute November anil
ends in April. Ituinfoll at Moscow and Bolivar (fig. 1) in the outcrop
or m-lmrgn area of Ilia principal aquifers, id slightly greater t l iun
(Init in the Memphis nrcu.

The Memphis nrcu (tig. I) consists mostly of a gently rolling up-
land ranging in devntion from ulxuit 400 feel in the enstorn purl of
•Sliclhy Comity (o about 200 feet on ihenlli ivial plain of the Mississippi
River. The rnaximuin lopogruphic relief is about 200 feet, bul the
Inail relief of. individual topographic features seldom exceeds 40 feet.
The upturn! urea is (ciminutcd by u bluff 50 to 150 feet high along the
i'«hli:ni inaigin of tho alluvial pluin of I he. Mississippi River. This
virtually (lut plain, which is approximately 210 feet above svu level, U
nbunt 3 miles wide along the eust side of tho Mississippi River except
in thu vicinity of Memphis; at Memphis the river flows along the huso
of the bin If.

Tho principal streams that drain the Memphis urea are tho Wolf
nnd Loosuhnlchic Rivers and Nonconnuh Crook, nil of which flow
north-north west wnrd and di.schorge, into tho Mississippi River. These
streams have wide flood plains (hut ore generally adequate to accom-
inodiili) flood waters during thu rainy reason. Some sections of tho
rhunneU of those nnd smnllnr tributaries buve lx>en nrtificUHy deep-
ened for inoro cirftclivo druinagi; of I ho lowland areas. In the past
nil line* major streams huvo (lowed lliroiighoiit tho your; however,
in remit years Nonconnuh Crcclr was dry in its lower reach for short
periods during the dry season from July lo October.

Memphis is u large industrial center; the principal indn^ties pro-
i l t n c. li:i ill wood lumber and roll on and associated products. The
Mi-mj ' l i i s Chamber of Comment- reported Tltf indiiblrics in Mrmphis
(Iii.'.H-.'.!!), 1-0 «»f which luivt; llurir own w:iter-snp|)ly wrlls. More
l l i : i n l i : i l f (hi! lol;il ground w a t e r pumpngc fmni the MUM is horn llicsc
ivrlls.
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Tho I960 U.S. Census shows that the population of Memphis and
Sholby County has approximately doubled since 1930. The success!fe
census figures are as follows:

Population of UcmpMt and flJkclty Oounlv. Ten*.
Mdby

y,,r U<m>*l» 0«H*IV
1UOO ___ ____..._______ 253,143 BOA, 482
IttJO ..„...„.......——.——.—-—— 202. W2 I8S.2SO
jllGO ...___._....._.__..._......— SB6.0H 482.SM
1000 ...._______________________ 407,824 «27,Q10

r&KVIODB INVESTIGATIONS

The earliest reports describing (be geology and the ground-water
resources of tho Memphis area were by Saffoi d (I8UO, 1800) and Claim
(190U). Wells (1931) described the artesian wnler supply of Memphis
and, in a subsequent report (1933), (bo ground-water resources of
West Tenncssco, including a more detailed discussion of ground-water
conditions in the Memphis area. Since tho beginning of the coopera-
tive program in 1940, progress reports have been published by Kuz-
inann (1944), Schneidor and dishing (1948), and diner and Ann-
strong (1958).

Regional and local studies relating lo thu geology of the Memphis
area were made by Fisk (1944), Cuplan (1964), Steams and Arm-
strong (1955), and Stearns (1957).

Records of water leveb from 1930 through 1955 have been re-
ported by the U.S. Geological Survey (issued annually). Earlier
measurements were reported by Wells (1931,1933).
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SYSTEM

Figure 3 illustrates the standard system for numbering wells in this
ruport. Eucli well number consists of of lliroo units : ( I ) an ubbreviu-
linii of tho nume of ttie county in wbicli tho well ia located; (2) a
Idler designating the 7^-minuto topographic quadrangle, or 7'/A-
iniiiula quadrant of a 15-minute quadrangle, in which tlio well is
located; und (A) a nuiiiber generally indicating (ho numerical order
in which tho wells were inventoried.

The index map (lig. 3) shows tho 16-minuln lopogru|>hic quad-
nmglcs of tho U.S. Army Corps of Engineers that include Shelhy
Coiinly nnd ndjucent areas described in this report. Tlio oraniplo,
well Sli: P-7IJ, is in Shelby County, in the northwest qiiadnint (7Vfc-
niii i i i le quadrangle designated "P") of tho llartloft 15-minuto
r|iiadrnnglo and is identified as noil 78 in the numerical sequence.

TJ l lT i iM_ l-nji jj rrr
(Id,——————

1
*
3 •
O

^ Is fj

IIOWMiMOl I AM |IV>4) NC.. ; HAHUCII 119*1)
IKWN IA«I IIVMl M-i * COt III HUH I (l»4»| W'.i
IIIHNANIO (1*441 N'/i » JIRlClin <ml|

MHAtlA (l'*4<l !«••• 10 Mil I INC. I Of I (I'Mill
lUMONiON | I1SII SI'/, II. MAiOH |HS4| W'.i
MIMI'IIIS (I9M)
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In this report Uie county designation "Sli" is omitted in figures.
Well numbers in adjoining counties in Tennessee arc proceeded by the
county abbreviation. Wells in adjoining States are not numbered.

At Memphis, the Memphis Light, Gtis, and Water Division many
years ago establislied their own well-numbering system. According
to this plan, blocks of numbers were assigned for the city's five existing
wull fields (pi. 1) und other blocks of numbers were reserved for
future well fields. Tho block assignments nru as follows:

1-40 1'irkwav Kiel
60-00 __ . Sbealian field

100-140 .... . Alien Held
100-1011---- Ml«cell«ntiou«

Mattered 1
( abandoned

Listed below are city
those that have been wi
the letters "A," "IJ,"
replacement wolls for
reference, the wells ow
Division are listed bcl
assigned by tho U.S. Ge

Onttttttta>i a*i»t
1. ........... Bit :O- 125
1A. ......... 120
2............ 127
2A. ......... r.>8
3.-....-.-... 120

4............ 130
4A. ......... 131
6............ 132
............. 133
OA. ......... 134

7............ 135
7A. ......... 13d
U I19
OA.. ........ 138
10... ........ 130

IOA. ........ 140
II. .......... 141
1IA......... 142
12........... 143
12A. ........ 144

13........... 145
ISA......... I4C
14........... 147
I4A. ........ 148
16........... M'J

d 200-240 ItcCord Held
1 250-200..... (Not aMlfaed)

300-310 __ Ulckory IIIII (UchUr-
wclld «t man) Field (|iro|MMied)

o c « t l o u k
)
-owned wells in use ns of January 1062 and

Lhdruwn from use. Well numbers followed by
and so on, indicnlo first, second, and so on,
those withdrawn from use. For convenient
ned by the Memphis Light, Gas, and Water
iw, together with the corresponding numbers
ulugicul Survey.

(ItJtfical ffU»fl(«l
CUi SMH, Cili Stun,

ISA......... 8li:O-l50 30........... Sli:O-l75
10........... 151
I«A __ ..... 162
17. _ ....... 153
18........... 164

10........... 165
IOA. ........ ISO
20. _ ....... 167
20U. ........ I6rt
21 __ ....... 16'J

2IA. ........ ino
22........... Illl
22A-. ....... 102
2211......... 1113
22C. ........ l«4

23........... H16
23A. ........ l«0
24.......--- 107
24A. ........ l«8
25........... IUO

20........... 170
20A. ........ 171
27........... 172
28........... 173
29 174

31........... I7U
32........... 177
33........... 178
34........... 170

35........... ISO
30........... |»- 77
37........... 78
38.... ....... O-I8I
3U_. ......... 182

40..... _ ... 183
41........... IH4
42........... IBS
43........... I8U
44........... 187

45... ........ 188
40........... 180
47........... 100
60........... K- 37
61........... 3«

62........... 3'J
63........... 40
64........... 41
64A. ........ 42
6f... ......... 43
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«."•
S5A. ......
61,... ......
11. ........
57A. ......
5711.......

57C. ......
M... ......
5!l... ......
lid.........
01.........

OIA. ......
WJ... ......
1.3. ........
«4. ........
05.........

till.........
Ii7.........
liH... ......
li'.t.........
70.........

71. ....j...
72...... "...
7:». ........
71
75.........

7«. ........
77.........
77A... . . . .
7H... ......
7'J. .........

Ottltttnl
JlMMf

Sh:K- 44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
00
01
02
03

04
OS
06r- 79
BO

81
K- 07

08
1'- 82

83

LVt
80........
81........a2........
83........
84........
H5........
«0........
8tfS.......
87........
88........
101.......
IOJ.......
103
104.......
105.......

IOC.......
107.......
108.......
100.......
110.......

III.......
112.......
113.......
114.......
113.......

110.......
117........
118........
121........
122........

U«*J«ir"<
3«IM»

Sh: 1'- B4
K- 0!>

70
71
72

73
74
75
76
77

J- 116
07
IIH
00

100
101
102
103
104
105
inis
107
Miff

low
110

in
112
113
I N
US

CHl
123..........
124..........
125..........
I2tt.. ........
127..........

128..........
130..........
131..........
133..........
134..........

135..........
136..........
137..........
193... .......
201..........

202..........
203
204..........
205..........
207. .........

209..........
210..........
218..........
210---..-.-.
220
•-'21..........
222..........
:i07... .......
324..........

117
118
IIH
120

121
122
123
124
125

120
127
I2H

I1- 76
Q- 29

30
31
3-j
33
34

35
30
37
38
3'J

L-

40
41
42
311
40

GENERAL, QEOLOQY OP THE AQUIFKU SYSTEMS

'j'lio Mcnipliis nrea is in Iho northern part of llio East Gulf Constul
Plain, near Iho axis of the Mississippi einbaymont utructiinil (rough
(lijj. 1). About 3,000 feet of iinconsolidatcd cluy, silt, sund, nnd
gravel Inis br.cn deposited in this urou, and these sediments provide
11 urord of the scvarnl invasion* nnd recessions of tlio sen. nnd (he in-
li-iTi'iiing periods of erosion thnt have occurred Hinco (ho beginning of
Cri-liu-.iuuid limn. This xredgu-shaped sequence of deposits thickens
soiii lnviinl Inward l l io Ciulf of Mexico nnd westward toward the
Mississippi Uiver.

Slearnj and Armstrong (1055, p. G-7) und Sleurns (1057, p. 1084-
llih.'i) dcscrilied llio dcposilional environmental relations nnd defined
I l i n o si 'diinciilary rock types licit best il lustrate thcso relations in
l i n t i i n r i l i r i i i part of (lie Mississippi cinbnyiiicnl. These types aio
ili-M rilx-d hi idly as follows:
C7?i/r/. bench c/uy and AfUuQ--llat:l>-lii'iii:h hiuh consist of l i»ht-

ni l i i ic i l i'l:iy, l ignite, nnd discontinuous beds of sand. Tlir, clay beds,
in i i ' i i i i . i ^ l w i t h Ilioso of a mom marine envi ronment , an; cliaructcr-
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ix.ed by (he presence of leaf imprints und the general absence of
glanconile. These clay und sniid deposits nru of limited areal extent
und then-fore cunnot be traced easily in the suhstirfuoe, oven by means
of geophysical logs of closely spaced wells. The irregularly inter-
bedded sediments in the upper part of the Cluilwrno Group (Uble 1)
me typical of the back-beach deposits.
(Shalloio-vHiter near-thorf ta/uT^- Well -sort cd sand interbeddedwith

glaucoiutic and fossiliferousclay is characteristic of the shallow-water
near-shore deposits. The sand is a really eitensive, in contrast with
llio back-bench deposits. Where sand beds grade laterally or ver-
tically into back-l«ach beds, they contain lignite and wood fragments;
where they grade into deeper-water clay beds, they contain glaucoiiite.
The sandy middle unit ("1,400-foot" sand) of the Wilcox Group
(table 1) in the Memphis area is (ypicul of the shallow-water nenr-
Bhore deposits.________
Q^ceyef water clay and ihald)—The deeper water clay and shale is

tneilium grny to (lark gray and contains marine fossils, calcareous
beds, nnd glaucoiiite. These beds are thick nnd urcally extensive and
therefore nru easily recognized and traced in tlio subsurface by means
of drillers' logs and geophysical logs of wells. In the Memphis
area, typical deposits of (his category nre the marine fuciea of the
Jackson (t) Formation and the upper clay unit of the Wilcox Group.

DESCRIPTION OF THE GEOLOGIC UNITS

Tlio Memphis area is underlain by nlwuL 3,000 fcot of clay, silt,
stind, and gravel ranging in ago from Cretaceous through Recent.
Those sediments were deposited on the limestone rocks of Paleozoic age
that fonn the bedrock floor of the Mississippi cmlmyment syncline.
This report deals primarily with the geology related to the two prin-
cipal aquifers in the Memphis area, and for this reason only the strati-
gruphic units of Eocene and younger ago nro discussed in detail.
Thoso units (table 1) include the major aquifers, the "1,400-foot"
guild of the Wilcox Group, and the "500-foot" sund of the Claiborno
Group (Kiizniunn, 1919yj). 2). /

I WILCOX onoopj
On (he basis of drillers' logs nnd geophysical logs of wells in tlto

Memphis nren, the Wilcox Group is divided into a lower cluy unit,
a middle sand unit ("1,100-foot" sund), ami an upper cluy unit
(Criner and Armstrong, 10.r>8, p. 3).

Tlio Iftwcrjinttjof (ho Wilcox Group consist* of gruy to gro.cnish-
gray ligriilic clay which grades upward in to silt und lino-brained
sand deposits. The percentage of sund increases upward in this uni t ,
perhaps representing a t ransi t ionul jiliasc IX.-IWLTII t l io marine Porters



I 010 CONflllllUTIONS TO THE I I V D I I O L O U Y OK THE UNITED STATES IIVDKOLOGV, AQUIFER 6YSTEU6, MEMPHIS AIIEA, TENN. Oil

•Vt»* Crock Clay mid the predominately sandy middle unit of the Wilctn.
Thu clay unit ranges in thickness from I'JU feel in test well Ku: W-l
about 30 miles nortliimiit of Memphis near Hi aden, KnyeU« County,
lo 250 fret in well Sh:U-l'J, 3.5 miles south of Millington, Shclhy
County (pi. 1).

uiritfrcfcrrctl to as the "1,100-foot" sand by Criner

-'

und-lCrmstrong ( 11)58, |7T 3) , consists mostly uf unconsoliduled well-
sorted lino- lo medium-grained sund. Logs of a few welU in the
Memphis area show thin inlcrliedded lenses of cluy, but these beds
probably aru not ureally extensive. Tlto sund ranges in thickness from
150 feet in lest well Pa: W-l near lirudcii, Fnyette County, to '240
feet in well 8)1:11-12, 3.5 miles south of Millington, Slielby County
(pi. 1). Tho thickness increases westward to 300 feet in an oil lest
well 7 miles west uf West Memphis, Arlr.
^ThuCjiupcr ultffrof the Wilcox Group in the Momphis urea consists
of dark-gray or brown liirnitic clay containing local lenses of silly
UJuLsajidy. clay from 1 to 50 feet thick. Thin ln-ds oLJinifcgf uitit-tT
sand cemented with iron oxide form "rock" layers a few inches I hick
in many parts of the unit. The upper cluy of the Wilcox grades
upward Lo a sandy clay; however, the cojLtiu:t_w,i|JULhcj>vcijy ing sand
of Jtlte-CUiborno-GcouiuLulktiiicI^u.tjsJildiciilud hy ueopTTySicjil lo^
(pi. 1) of wells in Ihu urea. The tliicl;ness of the iipjuT clay section
vuriui) greatly, ranging fmm 200 lo 3115 feet in the Sheiihan well Held
in tho south-central part of Shelhy Counly.

/CLA1BOBNH OnOUPl

Tho Cloiborne Group in the Memphis men is represented hy (he
"500-foot" sand, which has been divided into lower and upper parts
by Criner and Armstrong (1058, p. 7-8). This subdivision wus hasvd
on tho tl i Huron t lilhologics of tho two purls nnd on llieir srpjinition
in much of tho itreu by clay beds ns much us 150 fed (hick. ICIccti icul
logs and drillers' logs of wells show that Ihu lower purl of the
Chiihonio varies greatly in thickness and contains u greater minil»er
of cluy beds Unit uro thicker nnd more- exlc.nsivu than Ilioso in (lie
up|>cr part. Even the thickest of tho ehy lieds, hownver, urn not
conlintioiis, BO that no purliculur bed cun he considered us u liyili olo;;i<:
boundary between distinctivo lower and np|>cr p-.irls. In this report,
therefore, the "500-foot" sand is considered us a ninglo hydrologic
unit Generally the Chiiborno Group is characterized by u gieuler
proportion of clay in tho lower pnrt und hy u grudution in suiul par-
ticlo «ize from fiao to medium (; mined in the lower p:irl. to mi>diiini
to coarse grained in the upper purl. The thickest und most extensive
clay bed underlies tho central purl of thu Memphis men und is in the
lower part of the Chiiborno Group.
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'II10 thickness «>{ llto Chiiborue Group ranges from 500 foot in
lesi w i l l Kii:\V-I near llruden, Fa jet In Comily, to 8(H) fi-it in well
Sli: J-101 in llio soutlicrn purl of the city of Memphis (pi. 1). The
lop of (ho "500-fool" Hand nan indicated in geophysical logs of wells
u* iho level tit which tho sediments change from predominantly suiul
in predominantly chiy or silt. Ilie contacts w«ro pickud to define a
hjtlrolugiu unit ("500-foot" sand regardless of geologic tige. For
I hi* reason the upper part of the unit M shown on pluto I may inclndo
M.I.IO -study beds belonging to the overlying Ja«;kson(l) Fornnition.

/JACICSOIHn FORMATION]

'I IK; .I:uk-.on( ?) Formation overlies and confines the "500-foot"
sand. Locally the two units interfinger with one- another, and the
cdi.lacl Uilwi-cn (hem represents a hydrologic boundary rather than
a | irccise si rai'(graphic horizon (pi. 1).

The Jaclcsun( if) Formal ion is composed of dark-gray (o greenish-
gray, <l:nl; Line, or dark-brown clay. It is generally carbonaceous
and contains very lino quartz sand along bedding planes. The for-
mal ion is absent in southeastern Shclby County but is us much us 330
Iri-i i l i i ck in (he Pnrkwtiy well Held.

l-'isk ( I O N , lig. (!7, p. (i'2) distinguished a lower marine und an upper
Moimiarii io faeies in the Jackson (!) Formation. The marine fucics
i-losisly follows I ho present course of the Mississippi River and extends
northward at least 25 miles to Lauderdulo County; there an exposure
contains glauooiiite, fornminifera, shark teeth, and bones of sea ani-
mals. Fossil plants and leaves are abundant, and seams of lignite as
much as 10 feel thick are common in the nonmarine facies.

TKIIHACK DEPOSITS AND AX1.UV1UM

The Ierracu deposils ranges iFoul a lew lect (onlwHit ItiO feel in thick-
ness and arc composed mostly of coarse-grained quartz sand and fino-
l.'iaincd iron-sliiined quartz and churl, gruvel. Thin lenses of silly
IK lici -colored clay arc common in the lower part. Tho bottom II inches
In I fee I of sand and gravel generally i.i cemented with limonilo. Al-
lhough the contact w i t h tho Jackson (I) Formation represents an
eiosional surface, th in lenses of reworked Jackson(1) clay and sand
form a t rans i t iona l -/one at tho base of tho tcrraco de|>o.iits in many |
places; geophysical logs show a gradation from ono unit to llio other. \

Tin: li-rrace deposits occur us an irregular bell parallel to tho Mis-
M>ii | ip i 1'iver and also occur along the larger streams in the area.
The depn-.ils ih in gradually eastward and arc absent in many places
:r;:t rebi i l l of erosion or lioiulepnsilion.

Two len«i:es were recognized by (ilcnn (1000, p. •ll-'l-l), xvho dcsip-
i i i i i n l (la1 higher :\s Pliocene nnd the lower us Pleistocene. Fisk

I
iiynuoLocr, AQUIKCII SYSTEMS, wtin-ins AIIKA, TKNN. O13

(1944, p. 6.')) considered them both to bo of Pleistocene age. Because
geophysical logs show no consistent correlation points, by means of
which the terrace deposits can be divided in the subsurface, they are
considered as a single unit in this report.

The alluvium ranges from 0 (o 1100 feet in thickness and is composed
of sand, clay, silt, and gravel. It is confined to narrow strips along
(he principal streams and in most places is subject to flooding1 and
reworking. The coarsest material is generally near Uie present stream
channels, and the finest is near the featheredges of the deposits.

The alluvium is lithologically similar to the underlying terrace '
deposits, and (lie contact cannot be determined from geophysical logs.
However, samples of the alluvium locally contain carbonaceous ma-
terial and decaying vegetation which aid in distinguishing between
tho two units.

GEOLOGIC 8TBOCTOBB

The- Memphis area is near the axis of tho Mississippi omhayrnent
syncline, which plunges southward at a rate of about 10 feet per mile
in the vicinity of Memphis. The syncline began to form in Late Cre-
taceous time (Fisk, 1044, p. 8, 64; and Cuplan, 1954, p. 5) M a result
of regional subsidence centered along the present coast of the Ciulf
of Mexico. The nxis of the structural trough approximately follows
I he present course of the Mississippi River.

As tho re<rion subsided, faulting of tho imconsoliduled sediments nnd
the underlying Paleozoic rocks occurred, forming a rectangular pat-
tern of faults and fractures trending northeast and northwest (Fisk,
1044, p. 04,6(1). Onoof the major faults in this system, the Big Creek
fault (Fisk, 1914, p. 66), trends northeast from near West Helena,
Ark., along the western edge of tho Memphis area to Reel foot Lake
ncnr (ho Tennessee-Kentucky border; at Heel foot Luko it appears to
|M> related to the New Madrid (Missouri) fault system. This fault is
nf particular nipnificance because it apparently restricts tho movement
of ground water from the west into IhoMemphis area. ~'-x

A major fault iaauggeeUd by an abrupt bend in the Mississippi Rivor '.
near the mnulh, of Nonconoah Crank and by electrical logs of wells 1
that indicate as much as 50 feet of displacement of geologic units in
the Hickory Hill well field in the south-central part of the area. If
such a fault exists, it has so fur had little, effect on tho movement of
water in the "500-foot" sand. . . . . --

HYDROLOGY OP THE AQUIFER SYSTEMS

(1ROLOQIO CONTROL OF GROUND WATER IN THE MBHTHIB AREA

The size, shape, and degree of interconnection of the o|«n spaces
between rock particles control llio nmounl of water Hint can l>« a<-
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i. Figure 7.—Stuping an area of Falayu silt loam, to e l imina te spots where water collects. The equipment is a land plane.

furnish a considerable amount of food for frame.
seeds of weeds, annual lespcdoza. and native plants

along field borders and ditches provide addi-
food. Scattered areas of trees and hushes along

jUtchbanks and field borders provide-, sumu rnvor. l .nw
•[areas that are 3 acres or more in size can be developed as

g places for waterfowl by establishing food-pro-
plants and then Hooding. The water must be

ved in spring so the crops can be planted in suin-
. (Capability unit IIw-1)
illed land, silty (Fs).—This land type consists of soil
rial that has been moved for the purpose of level-
and building up sites for industrial, commercial, or
dential development. The areas arc '•> to 40 acres in
. Most are near or on the outer edircs of Memphis.
uded in mapping were some gravel pits t h a t have

filled in and are suitable for farming.
A few areas have been filled with trash, tree trunks and

overlapping slabs of concrete, and other types of
g material that could cause settling of buildings
could also cause difficulty in sinking pil ings. Areas

':that are adjacent to Graded land, silty materials, gener-
.'ally consist of clean, silty fill.
J^If a good seedbed is prepared and if eunuch fen Hi /or
rand water are used, this land type is well suited to lawn
grasses and ornamental plants. Some areas arc s u i t a b l e
for development as recreational sites, -uHi as t e n n i «

: courts, golf courses, and parks. (Xot in a c a p a b i l i t y u n i t )
*7''

Filled land, sandy (Fy).—This land type consists of sand
tha t was dredged from the Mississippi River. Most areas
were made for industrial sites. The largest, single (met
is il io industrial site, on Presidents Island, which has
liecn bu i l t up to an elevation of 10 foot above the highest
locally recorded flood.

This land type is low in natural fertility. The avail-
able water capacity is very low. Frequent applications
of fertilizer and water arc needed to establish and main-
tain lawns and shrubbery around buildings. (Not in a
capability unit)

Grenada Series
This series consists of moderately well drained, silty

soils that have a fragtpan. These soils formed in loess
more than 4 feet thick. The slope range is 0 to 12
percent.

Representative profile of Grenada silt loam, 2 to 5 per-
cent slopes, eroded, 200 yards west of Bobo Road and

yards south of Smith Road:
AII—0 to 0 inches, brown (10Y.R 4/3) silt loam; weak, fine,

srnnulnr structure; very friable; strongly acid;
nhrniit. smooth boundary.

P.21—C to i:( inches, yellowish-brown (10YR 5/4) silt loam;
\vonk, medium, subangulnr blocky structure; fri-
n l i l o : strongly acid; clear, smooth boundary.

"22—13 to 22 inches, yellowish-brown (10YR 5/4) silt loam;
few. medium, pnlo-brown and brown mottles; weak,
medium, suhnnmilar hlocky structure; triable; few,



SOIL SURVEY

Figure 9.—Severely eroded, strongly sloping Grenada soil. Light-colored areas show where the fragipan is exposed or is close to the
surface.

Most of this soil is idle and is either bare of vegetation
or htxs a scrubby growth of weeds, broomsedtre, briers,
and bushes. It is poorly suited to row crops because of
the slope and the erosion hazard. Only a small acreage is
cultivated. Grasses and legumes that have shallow root
systems or roots that can penetrate the fragipan can be
grown. These include tall fescue, sericea lespedeza, and
annual lespedeza.

The slope and the compact subsoil make management
difficult. Well-fertilized hay and pasture help to control
runoff and erosion.

The site is fair for pine trees, but productivity varies
greatly from place to place because of differences in ero-
sion and thickness of root zone. Seedling mortality
ranges from slight to severe. The hazard of erosion is
severe.

Most of this soil has only a sparse cover that provides
little food or cover for wildlife. Tall fescue, sericea lespe-
deza. and annual lespedeza are fairly well suited, and
rl iey furnish some food for wildlife". (Capability unit
VIe-2)

Graded land, silty materials (Or).—-This land type
consists of areas that have been graded in preparation
for subdivisions (fig. 10) and for commercial and indus-
trial building. The depth to which these areas have been
graded varies from a few inches to 5 feet or more and is

most commonly about 3 feet. The slope, after grading,
i.s generally between 1 and 5 percent.

Grenada. Lor ing. and Memphis soils were predominant
in these areas before grading. In most areas the original
soil profiles have been disturbed to such an extent that
they no longer can be identified. The soil material is
brown, yellowish brown, and dark brown in color and
siltv in texture.

The areas of this land type range in size from a few
acres to about 400 acres. They are on the outer edges of
the city of Memphis and in the county just outside the
city. Included in some of the areas mapped were small
areas of Filled land, silty.

Lawn grasses and ornamental plants and trees grow
well if a good seedbed is prepared and enough fertilizer
and water are applied. (Not in a capability unit)

Gullied land, silty (Gsl.—This land type occurs as tracts
.". to -20 acres in size. It is mostly on hillsides where the
slope ranges from 8 to 20 percent. Gullies make up 25
percent or more of each area. The gullies range from 3
to 15 feet in depth and from 5 to SO feet in width. Except
in small patches and narrow strips, the soil profiles have
been destroyed. Between the gullies, sheet erosion has
removed much of the original surface layer and subsoil.
In some gullies sandy and gravelly Coastal Plain mate-
rial is exposed.
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mudagrass, and alfalfa, are suitable. These crops are
jjfljcuit to establish, but they respond to heavy applica-
tions of lime and fertilizer. Grazing is possible during
winter because the surface does not get wet and soft.
'Some areas are in poor native pasture.
•iThis soil erodes easily if not protected; Control of
mnotf is the main management problem. Well-fertilized
pastures of <rrasses and legumes, if not overgrazed or
Sowed coo closely, help To reduce ninort' and l imi t
erosion.
iLittie or none of this soil is woodland. Most of it is
idle and has a scrubby growth of broomsedge, briers, and
bushes and a sparse stand of cedars. The site is good for
jed oak, white oak. yellow-poplar, black walnut, and
other upland hardwoods and for loblolly pine. Plant
competition is moderate. Abandoned fields where trees
are to be planted may need site preparation, cultivation,

weeding. Because of the severe hazard of erosion,
protection must be provided if roads and trails are built.
.\This soil is suited to many perennial plants that pro-

vide food and cover for wildlife. .Scricea le.spedeza. tall
fescue, and bermudagrass protect the soil and furnish
some food. Autumn olive, pyracanthu. and shrub lespe-
deza are among the perennials that can be planted in
idle areas and along rield borders. Many native plants,
such as sumac, wild plum, wild lespedeza. briers, and
bushes, provide some food and cover. (Capability unit
VTe-1)

Memphis Series
This series consists of deep, well-drained, strongly

acid, silty soils on uplands. These soils formed in loess
that ranges in thickness from about 100 feet in the west-
ern part of the county to about 4 feet on the hilly slopes
in the eastern part of the county.

Representative profile of Memphis silt loam, 2 to 5
percent slopes. 3 miles north of Eads, iO yards west of
Collierville-Arlington Road:

Ap — 0 to 7 Inches, brown (10Y.R 4/3) silt loam: weak. fine.
granular structure: very friable: strongly acid;
abrupt, smooth boundary.

B21t — 7 to 18 inches. brown ( 7.5YR 4 /4 ) to reddish-brown
i.lVR 4 /4 ) silty clay loam: moderate, tine and
medium, subantrular blocky structure: friable: thin
continuous clay Dims; strongly acid; gradual.
smooth boundary.

B22t — 18 to 3(1 Inches, brown (7.5YR 4/4) to reddish-brown
(5YR 4/4) Hilt loam: moderate, medium, subnnmilar
blocky structure: friable; thin continuous clay
lil ins : strongly acid ; crudunl. smooth boundary.

B23t — .'<(> to 74 inches, brown (7.5YR 4 /4 ) silt loam: weak.
conrse. subangular blocky structure: friable: few
pale-brown silt coatines in old root channels an i l
cracks; thin patchy clay films: few. small, black
concretions: stroncly acid: clear, smooth boundary.

0 — 74 to 108 Inches: dark-brown (7.."YR .VJ) silt tonm: mas-
sive; flrm; pale-brown silt coatings in cracks;
strongly acid.

The color of the Ap horizon ranees from dark grayish
brown to brown. The texture of the B21 horizon ranees from
heary silt loam to silty clay loam. The color of the B hori-
zon ninces from brown to reddish brown.

Memphis silt loam, 2 to 5 percent slopes (MeB). — This
is a deep, well-drained soil on broad tops of low-lying
hills. The plow layer is brown, very friable silt loam 7
inches thick. The uppermost 10 to 20 inches of the sub-

soil is brown to reddish-brown, friable silty clav loam.
Below this is brown to reddish-brown," friable silt
loam several feet thick.

In some places the texture of all lavers is silt loam,
but in most places the layer immediately below the sur-
face layer is slightly more clayey than the one above or
below it. The more clayey layer is approximately 12
inches thick. Included in mapping were a few small
wooded areas that have a surface layer as much as 12
inches th ick .

This soil is strongly ncid or medium acid in reaction
and moderately high in content of phosphorus and
potassium. The response to fertilization and other good
management practices is good. The root zone is very
deep. The available water capacity is high.

'1 his is one of the most productive upland soils in the
State and one of the most extensive soils in the county.
Except for about 35 percent of the acreage, which is in
urban development, the soil is used mainly for cotton,
soybeans, and corn. If adequately fertilized and other-
wise woll managed, it is also suited to lespedeza. alfalfa.
white clover, tall fescue, orchardgrass. and all other
crops commonly grown in this recion.

1 Juno it' is the main limitation. Control of erosion is
the main management problem. Even though the slope is
gentle, some washing occurs if this soil is cultivated.
Clean-tilled row crops should not be grown every year.
A suitable cropping system, adequate fertilization," and
control of runotf will conserve the soil. An example of
a suitable cropping system is a row crop every other
year, or 2 years of a row crop followed by 2 years of
hay or pasture. The slopes are well suited to contouring.
terracing, and stripcropping. Grass should be established
in the natural watercourses. Heavy applications of fertil-
izer can be used.

The suitable crops provide a good vegetative cover
and a large amount of crop residue. The vegetative
cover helps to control runoff and to conserve moisture.
The crop residue helps to maintain the organic-matter
content and to keep the soil in good tilth.

The wooded areas occur as small tracts. The site is
good for white oak. red oak, yellow-poplar, and other
upland hardwoods and for loblolly pine. Loblolly pine
is not native, but trial plantings up to 20 years of age
show that it is well suited. Mainly because of a lack of
suitable seed trees, natural regeneration cannot always
he relied upon to provide adequate stocking of high-
value trees. Plant competition is moderate. In natural
stands it may be necessary to plant seedlings and remove
cull trees, low-value trees, and bushes.

This soil is well suited to many plants that furnish
food and cover for bobwhite quail, doves, and rabbits.
Wastes left when such crops as soybeans, corn, and small
grain are harvested and the seeds of weeds, lespedeza,
and native plants that grow along field borders furnish
food. The small wooded areas and the brush in the odd-
shaped areas in the corners of fields and along old fence
rows provides some cover. Annuals and perennials can
be planted in field borders and along fence rows. Fields
managed specifically for doves can be planted to brown-
top millet, which matures quickly and so can be planted
after a small-grain crop has been harvested.

About a third of the acreage is in urban areas. Because
it is deep, well drained, and friable, this soil is well
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SOIL LEGEND

Th* lirti coeiiol l*nor it th* initial on* oi th* tail nomo. Tri* tocona capital
Idler, A, B, C. 0, E, F, or 0, r*or*t*nlt th* Hop*; ranaina: from noorly l*v*l
(A) to very ti**o (G). Moti tymoolt witnoui a tlooo loitor ara inot* of noorly
l«v*l toilt or land typ*t; o f*w aotiqnol* lond lyp*t inal nov* o cantidoroMo
rano* of tlop*. A final numo*r, 2 or 3, in lh* tymool triowt idol in* toil it
trodod or t*v*r*ly »rodod.

SYMBOL NAME

Ad Adl*r tilt loam

Ba Bonn till loam
8w Bower* tiliy cloy

• Ca Collowey till loam
Co Collmt till loom
Cr C ommarc* tilt loom
C* Convonl tilt loom
Cu Cr*vott* tin* tond
Cv Crxrotto till loam

Fm ralayo tilt loom
Ft F,||«d lond, lilty
Fy F,l|«d lond, tanay

GoA Grenada tilt oom, 0 i 2 p*rc*ni i op*t
GoB Gri-naoo tilt oam, 2 i > o«rc*ni tloo*t
GoB2 Grenade tilt oam, 2 i S p*rc*nt t oo*t. «»od*d
GaC Gri-nodo tilt oam. 5 t 3 o*rc*ni « op*t

• GoC3 Gr.-noao till oam. S t 8 D*rc*nl I oo*t, t*v*r*ly *rod*d
GoO Gn.nodo till oam. o t I2o*rc*ni lop**
G«02 Gri-nndo tilt oam, d t 12 o«rc*ni looot, orodod

Gr Grndod land, tiliy maiorialt
Gt Gulliod land, tiliy

H« Hevy tilt loam

Ib Iberia till loom

Lb L«»**t and Borrow Put
LoB Lorino, till loom, 2 o 5 p*rc*ni *loo*t
Lo32 Lorino, till loom, 2 o ^ p*rc*ni tloo*t, *roo*d
lvpC2 Lorino, till loom, ) o 8 p*rc*ni tlopot. *radod
LoO Lcnne till loam, 8 o 12 percent tlop*
La02 Uorin* till loam. 8 o 12 p*rc«ni tlooo *rod*d
Lo03 Lenr>9 till loam. S o 12 porconl tlooo t*v*r*ly *rod*d

M*B l/«monit tilt loom, 2 o S p*rc*nl t OP*
M*B2 r/«mol*it till loom, 2 o S p»rc*nt t oo* . •rod**.
M*C2 M«Mionit tilt loom, b o 8 »«re*nt • op* . •foot*
M*02 W*mpni» till loom, 8 a 12 p*rc*nl looot, orodod
M*O1 lAtmonit till loom, i o 12 porcont looot, t*v*r*ly *roo*d
M*E u*mohit till loom, 12 10 20 percan tloe**
H»F3 Mimpnn till loam, 12 la X percen tlooe*. t*v*r*ly *roo*d
IntO Mimehit tilt loom, 30 10 65 porceni tlooo*

Rb RoMmonville line tondy loom
Rn Robin*. enmll* till l»om

Sh Shorkey cloy
Sw Swo«i.

Tu Tunice tilty clay

Wv Wovarly till loam

WOf

Highway* and UK

Dual .........

Good motor . .

Poor motor •••

Tra« ..........

Highwat nwrMra

NtUdnM Intan

U. S.
/

Stita or count

Railroadt

Slntta tracR .

HulUelo track

Abandoned ..

Bridge* and cros

Road

Trail

RaUread ....

Ford ........

Grado

R. R. over ..

R: R. undar

Tunnel .........

BuiMInn

School ......

Church

Mine and quarry

Gravel pit ......

Power lino .....

Pipeline

Cemetery

Oamt r.. .......

Lave* .........

Tanks .........

Well, oil or gas
\

Forest lire or lor

Cotton gin ....



GUIDE ~; MAFFITG UNITS • • . • • • • .
v. •

For a full description of a mapping unit, read both the description of the napping unit and that of the
soil series to which the mapping unit belongs. ~'r.s capaoility units are not discussed separately.' For a
discussion of the suitability of i given soil for crops and pasture, for woodland, for wildlife, and for
lawn grasses and shrubs, see the discussion of the mapping unit. Other information is given in tables as
follows:

Acreage and extent, table 2, page 11.
Estimated yields, table 3, page j3.

Ingineering uses of the •oils, table k,
page 42; table ?, page W*. .' ":

i.'onfarm uses of the soils, table 6, page

Map
symbol Mapping unit

Ad Adler silt loam——————————— —— - — - —— - — - — .—— —— ————
Bo 3onn silt loam———————————————— — - — • — — — • ——— ———
Bw ^cvdre silty clay— ————— —— ——— - ————————— - —————— — — —
Ca "allcv/ay silt loam— ————— - —————————————————————
Cc ."ollins silt loam- — ——— —— — ————————————————————————
Cr :o.7jnerce silt loam —————— - ——————————————————
Cs Convent silt loam—— — - — — —— ——— — . ————— . ————— - ———
Cu Crevasse fine sand-- ————— — — — — — — — — —— — — — —— —— —
Cv Crevasse silt loam ———————————————————————
Fm ralaya silt loam—— — —— —— — — ————— . —— ... — ..... — ........
Fs Filled land, silty ——————————————————
Fy Filled land, sandy-——— — —— ——— - —————————————————— ——
GaA Grenada silt loam, 0 to 2 percent slopes ————— - ————————

OaD Grenada silt loam, 8 to 12 percent slopes —————————————

OgDS Grenada complex, 5 to 12 percent slopes, severely eroded-- ———— —
Or traded land, silty materials- —— ----- — -- — ....... — .. —— ._ —————
Gs ".•allied land, silty- ——————— - ————— ------ ———————— I .........
He lienry silt loam- — —— — - — - —— — - — ———— -- — -- —— — —— .........
Ib Iberia silt loam- ————————————————————————

Lofl Loring silt loam, 2 to 5 percent slopes —————— —— — —— ———— —
LoB2 Loring silt loam, 2 to 5 percent slopes, eroded————— ——— ... —
LoC2 Loring silt loam, 5 to 8 percent slopes, eroded —— • — - ——— - — ——
LoD Loring silt loam, 8 to 12 percent slopes--- — — — —— —— —— ———
LoD2 Loring silt loam, 8 to 12 percent slopes, eroded — - — ------ —— ...
LoD3 Loring silt loam, 5 to 12 percent slopes, severely eroded-— — - —
MeB Memphis silt loam, 2 to 5 percent slopes-- — .......... — . ——— . —
MeB2 Memphis silt loam, 2 to 5 percent slopes, eroded — —— ————— — —
MeC2 Memphis silt loam, 5 to 8 percent slopes, eroded—————— — — — -
Me02 Memphis silt loam, 8 to 12 percent slopes, eroded ——— •- ——— >— —
MeD3 Memphis silt loam, 5 to 12 percent slopes, severely eroded — - ———

MeF3 Memphis silt loam, 12 to 30 percent slopes, severely eroded — ———
MeG Memphis silt loam, 30 to 65 percent slopes —————— - — ——— — ——
Rb Robinsonville fine sandy loam— —— • — — — - —— — — ——————— - —
Rn Robinsonville silt loam ——..——....— ......... ...... ............
Sh Sharkey clay——-——— ——— - ————— . ——— —— —— — . —— . — ... ....

Tu Tunica silty clay —...—.— ....... ...............-......_._._._..
Uv '..'averlv silt loam ————— —— ——— — -- —— —— — —— ————————————

Described
on
page

—————— 1C
—————— 12.

.-
— .. — ... iu

————— 15
————— 15
————— 16 . .
————— 16
—————— 17

i rr
1 Q

———————— 10
. ——————— 10
—————— 20

/̂*.

—————— i.1
—————— 21
—————— ;i

—————— £5
———— . —— 2<y

—————— 27
......... 27

**o......... i8
IB
oQ

———————— cO
— (^

•̂  ̂

—————— 31
—————— 31
————— 31
———— - 32
—————— 32
......... 33
————— 33
————— 33
—— —— 3tf
. ———— . 31*
—————— 35

Capability
unit

, Symbol

£";'i-2-
'; ' IVw-l
•'•'. IIw-1

IIIW-c
1-2
1-2

':... iiw-i
.•<£̂ iv«-i
-Js£lVs-i
.T̂ SB̂ IIw.l
•̂"-rNone .
?;:None

IIw-2
IIe-2
IIIe-a

• • IIIe-£
'.-• IVe-2

IVe-2
• VTe-2
VIe-2
Hone '
7IIe-c
IIIw-1
IIIw-5

:^-, vit-3
.--..Ile-l

- IIIe-1
IIIe-1
IVe-1
IVe-1
VIe-1
Ile-l
IIIe-1

. '/; IIIe-1
'.: IVe-1
•:-. ive-l
*-'. vie-l
- VIe-l
V1I«-1

... 1-1 '
... . 1-1

, IIIw-3
:. ?; VTIW-1
: IIIw-3

IIIw-1
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•'fc Table 2.2 Range of Values of Hydraulic Conductivity
and Permeability
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Table 2.3 Conversion Factors for Permeebility
and Hydraulic Conductivity Units

10-

cm*
ft*
darcy
m/s
ft/s
U.S. f»l/di

cm1

1
9.29 x 10»
9.87 x 10-»
1.02 x 10-'
3.11 x 10-*

iy/ ft1 5.42 x 10-'«

Pemwsbility. *•

ft»

1.08 /. 10-'
1

l.06x 10-"
UOx IO-«
3.35 x 10-'
5.83 x 10-"

Hydraulic conductivity, K

darcy

1.01 .•: I0«
9.42 x 10">

1
1.04 x 10'
3.15 x I0«
5.49 x 10-»

m/s

9.80 \' I0:

9.11 .< 10'
9.66 x 10-'

1
3.05 x 10-'
4.72 x 10-'

ft/s

3.22 x 10'
2.99 x I0»
3.17 x 10-'

3.28
1

1.55 x IO-«

U.S. gal/dsy/ft>

1.85 x I0»
1.71 x IO"
1.82 x 10'
2.12 x I0«
6.46 x 10'

1

•To obtain k in ft1, multiply k in cm1 by 1.08 x 10-'.



REFERENCE 11

B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM
BVWST Project 52012.001

March 3, 1992
11:00 a.m.

Subject: Site-Specific geology & confining layer information

To: Dr. William S. Parks
Company: USGS Water Investigations
Phone No.: (901) 766-2977
Recorded by: Carter Helm

Since there exists no mention of hydraulic conductivity values for aquitards
in the Memphis area in Dr. Parks' publication Hydrooeology and Preliminary
Assessment of the Potential for Contamination of the Memphis /Aquifer in the
Memphis Area. TN. I asked Dr. Parks if the range 1.0 x 10'' to 1.0 x 10'a
cm/sec is acceptable for the Jackson-Upper Claiborne clay confining unit. He
said it is highly variable but the estimation I extracted from Freeze and
Cherry appears to somewhat accurately describe the aquitard.



REFERENCE 12

B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM

EPA
Raines Road Drum Site
She1by County Private Hells

To: Barry Moore
Company: Shelby County Health Dept.
Phone No.: (901) 576-7741

Recorded by: Jancie Hatcher

BVWST Project 52009.012
BVWST File

October 21, 1991
10:40 a.m.

He told me that there are probably private wells in the area, but
specific locations can't be pinpointed except with a house-to-house
survey. The entire area is served by a municipal water system, so
everyone has the potential for hook-ups to municipal water.



REFERENCE 13

S I 3 3 / S A S
MEMPHIS UGHT, GAS AND WATER DIVISION jhjDr.^rPfjn

November 20, 1990 si}) ,^i( /*'"'

-?"A . 5

Mr. Robert Morris
Environmental Engineer
United States
Environmental Protection Agency
Region IV
345 Court land Street N.E.
Atlanta, Georgia 30365

Dear Mr. Morris:

The answers to the questions asked in your letter dated
November 15, 1990 to Fred Von Hofe are as follows:

Answer SI

There are 206,652 active connections served by Memphis Light, Gas
and Water ( see attachment ) .

Answer ft 2

The water from all eight pumping stations is never at one time
blended together. However, at the boundaries of service areas of
individual pumping stations, the water could potentially blend;
for instance, water from Oavis and Alien could blend. Also, the
boundaries of service areas of individual pumping stations may
shift slightly depending on the system demand. See attached map
of distribution system.

Answer #3

Private wells in the Memphis city limit would be regulated by the
Memphis and Shelby County Health Department. I would suggest you
contact Mr. Barry Moore, Technical Specialist, Memphis and Shelby
County Health Department, 814 Jefferson, Memphis, Tennessee
38105, telephone number (901) 576-7741.

P.O. BOX 430 MEMPHIS. TENNESSEE *flim TFLEPHOMP /oni I



Answer #4

The City of Memphis includes Whitehaven, the Memphis Airport, and
Parkway Village. Memphis Light, Gas and Water serves Memphis and
all of Shelby County except the municipalities outside the city.

Answer ft 5

Memphis Light, Gas and Water sells water to Bartlett, Germantown,
and Lakeland within the county.

Answer ft 6

(a) Memphis Light, Gas and Water provides water to Memphis Park
Commission for golf course irrigation.

(b) Memphis Light, Gas and Water bottles Memphis water for
commercial sale. There are a number of food processing
plants in the Memphis area; a few examples would be
Smuckers, Ralston Purina, Kelloggs, Cargill, ADM and more.

If we can be of further assistance in your evaluation, please
contact me at (901) 320-3901.

Sincerely,

frames Webb
'Manager
Water Laboratory

mb

Attachments

cc: Fred Van Hofe
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MEMPHIS LIGHT, GAS AND WATER DlV
November 5, 1990

Mr. Charlie Stevens
EPA Region IV
345 Courtland Street N.E.
Atlanta, Georgia 30365

Dear Mr. Stevens:

Jordan English of Tennessee Division of Superfiind located in
Jackson, Tennessee asked MLGW's Mr. Silly Grimm to send you a
copy of "MLGW Water Production 1990." Please find enclosed the
requested document.

If I can be of further assistance, please contact me at
(901)528-4197,

Sincerely,

Fred Von Hofe
Water Research Engineer

mb

Enclosure

cc: Billy Grimm
R. McDonald
T. Whitlow

P.O. BOX 430
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HEMMIIS LIGHT, GHS RNO MRTER DIVISION - PRODUCTION MELLS IN ISLW1CE

MRLLORY SMEfllflH RI.LEN McCORD I.ICHTERHRN ORUIS MURI UN SIIRM
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llOfl
I1IR
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11B
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210
piqCIO
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222
232
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255
269
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308
310
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316
317
318
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320
321
322
323
324
325
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421
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424
425

14 MELLS

601 .
602
603
613
616
617
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620
621
632

ID MULLS
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706
710
722
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724
725
751
755
761

10 MELLS

,

LN6

521
522

PHIMEk-

2 HELLS

50?
50EI
liO'J

4 UL11S

24 NELLS

26 MELLS

TOTRL PROUUCriON MELLS IN SERVICE li.l



MEMPHIS LIGHT, GAS AND WATER DIVISION
CITY OP MEMPHIS

AVERAGE DAILY PDMPAGE TO SYSTEM
AND

PERSONS PER CITY CONNECTION
For Years Ending December 31

Year .

1983
1984
1985
1986
1987
1988
1989

Average
Pumpage
To System
MGD

122.33
124.84
129.20
133.40
132.50
137.20
133.40

City
Population*

638,000
635,000
635,000
632,000
635,000
639,000
639,000

Total
No. of
Active

Connections

197,938
201,791
202,386
203,913
204,767
205,749
206,652

Connections
% Increase
Annually

1.11
1.95
0.29
0.75
0.42
0.48
0.43

No. of
Active
City

Connections

186,780
188,671
187,373
187,258
187,396
184,151
186,881

Persons
Per Cit
Connect!

3.41
3.36
3.39
3.37
3.39
3.47
3.42

•Acquired from Health Dept. - Statistical Services

77
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Tablt 6. Household, Family, and Group Quarters Characleristics: 1990

SUMMARY POPULATION AND HOUSING CHAAACTEfllSTICS TENNESSEE S3
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REFERENCE 17
uti-An i mL.'j'i wJ- f Hfc ARMY

MEMPHIS DISTRICT. CORPS OF ENGINEERS
8-202 CLIFFORD DAVIS FEDERAL BUILDING

167 N. MID-AMERICA MALL
MEMPHIS. TENNESSEE 38103-1894

April l, 1992

Engineering Division
Hydraulics and Hydrology Branch

Ms. Laura J. Morrisson, Project Scientist
B & V Waste Science & Technology Corporation
1117 Perimeter Center West, Suite W-212
Atlanta, Georgia 30338

Dear Ms. Morrisson:

Reference is made to your letter dated March 25, 1992, and
follow-up telephone conversation with Ms. Jancie Hatcher on
March 31, 1992, inquiring about water flow information in the
Memphis, Tennessee, area.

Please find enclosed the following discharge data for 1990 at
Corps of Engineers' gaging locations:

a. Mississippi River at Memphis, Tennessee, River Mile 734.4
b. Loosahatchie River at Brunswick, Tennessee, River Mile

25.3
c. Wolf River at Raleigh, Tennessee, River Mile 9.4

Also enclosed are discharge data for USGS gaging locations
from October, 1989, to September, 1990:

a. Honconnah Creek near Germantown, Tennessee, River Mile
17.3

b. Wolf River at Walnut Grove Road at Memphis, Tennessee,
River Mile 15.4

c. Loosahatchie River near Arlington, Tennessee, River Mile
30.4

If we can be of further assistance, please feel free to
contact us.

Sincerely,

Enclosures

Dewey/I
Chief, aulics and Hydrology Branch
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HOLT RIVER BASIH

070316SO HOLT RIVER At HALMUT GROVE ROAD AT MEMPHIS. IX
179

LOCATIOH.—lat 33*07'38*, long 89'31'IS', Shelby County, Hydrologic Unit 06010210, on right bank at upstream end
of bridge on iialnut Grove toad, 0.3 ai eaat of Interstate Highway 240. and at aile 13.4.

DRAIXAGE AREA.—709 «i2.

PERIOD OF RECORD."October 1969 to current year. Prior to September 1977 published as "near ftennntowi" and
Oct. 1978 to Sept. 1988 'at GerBentown".

CAGE.—Water-stags recorder. Datum of gage ia 223.62 ft above National Geodetic Vertical Datum of 1929. Prior
to Apr. 21, 1386 water-stage recorder at site 2.1 ai upstreem at datum 9.94 ft higher.

REMARKS.—Records poor. Periodic observations of water teoperature end specific conductance are published in
this report as miscellaneous water quality data.

AVERAGE DISCHARGE.—21 years. 1.023 ft3/s, 19.39 In/yr.
EXTREMES FOR PERIOD OF RECORD.—Haziaas discharge. 33.400 f t3 / i . Mar. 14, 1973,- gag* height, 27.98 ft. site and

datum then in use; BinimuB, 184 ffVs, Oct. 8. 9, 12, 13, 1987.

EXTREMES FOR CURRENT TEAR.—Piak discharges greater then base discharge of 7,000 ft3/s and

Date

Feb. i

Tim*
Unknown

Discharge
(ft3/s)

•19.800

Sago height
(ft)

•22.92

Date

Hay 20

Time

1243

Discharge
(ft3/!)

7,160

Sag* height
(ft)
14.76

Hinlnum discharge. 231 ft3/!. Sept. 1-3.

DISCHARGE, CUBIC FEET PER SECOND, HATER TEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAH VALUES

DAT OCT rov DEC JAH FEB KAR APR MAX JOT JUL AUG SEP
1 935 377
2 931 377
3 807
4 710
3 724

8 737
7 887
8 383
9 314
10 »69

11 440
12 421
13 412
14 407
13 *0»

18 991
17 2810
18 1370
19 1070
20 824

21 881
22 631
23 811
24 331
23 496

26 447
27 .423
28 e413
29 e403
30 e390
31 387

TOTAL 21732
MEAfl 702
MAX 2810
HIH 387
CFSM .98
IK. 1.14

CAL TR I960
MIX TR 1990

370
373
383

403
403
1930
1040
1030

933
740
399
336
364

337
394
627
•330
•460

•443
•890
•890
• 740
•770

•890
•640•eio
303
332...

19663
636
1930
370
.93

1.03
TOTAL 360214
TOTAL 423796

493
470
436
439
430

440
417
411
«23
443

443
433
442
432
439

430
*03
389
«10
406

•399
•391
•392
•397
•469

•393
•193
•387
471

•2200
•2230

18733
340
2230
369
.76
.88

HEAB
KEAB

• 2400
•2130
• 1700
1960
• 1310

• 1410
• 1310
• 1220
1020
882

761
837
• 386
340
333

318
923
1120
1020
1140

1110
1100
900
800
733

•672
600
•602
•3760
•2440
•2460

38417
1239
3760
316
1.73
2.02

1333 MAX
1167 MAX

1870
3090
•8430
•11800
•17300

13300
6690
3990
2970
3760

6620
6460
4360
2910
4020

42M
32*0
2200
1340
1010

804
1320
1320
1420
1270

1080
923
791
---
-~

123160
4399
17300
791
6.20
8.46

14900 HIH
17300 HIH

721 730
690 697
699 634
691
661

664
762

4710
3310
3730

3060
2440
1930
1480
3840

2380
2440
2820
2820
I860

1270
906)
744
631
608

381
378
378
363

1310
974

30731
1836
4710
378
2.31
2.68

330
231

616
608

1210
1120
943
743
697

700
667
603
373
362
361

1080
1300
1170
903

2730
2380
2610
2470
2208

•1600
• 1780
•2600
•3330
• 4000

41682
1393
4000
361
1.97
2.20

CFSM 2.16
CTSM 1.63

• 4100
•4000
3710
3440
3120

2730
1990
1290
887
723
624
612
811
633
611

617
788
806
911
3220

4020
4700
4730
3948
3188

2430
1718
1230
961
718
683

63838
2124
3220
611
3.00
3. 43

IH. 29.38
IH. 22.34

700
•670
•660
•630
• 1100

•930
•630
• 690
•390
•370

•330
•340
•330
•522
•320

•610
•620
•330
•330
•320

•322
•360
•360
•330
•488

•478
•464
436
422
404
——

17988
600
1100
404
.63
.94

392
366
372
363
338

313
317
320
319
323

347
397
432
472
446

399
374
349
343
334

321
333
378
384
411

378
332
337
321
313
298

11388
367
387
298
.32
.60

291
262
284
280
282
282
280
277
274
273

271
288
337
318
328
318
318
308
298
288
283
277
271
268
281

238
237
237
237
238
238
6761
263
337
238
.40
.46

233
231
271
239
261

237
237
262
263
266
2(3
•410
406
326
324

327
328
316
308
309

318
338
343
344
330

370
397
388
328
316

9432
314
410
231
.44
.49

e Estlasted



178 RIVER 8ASIH

07030240 LOOSABAICBIZ RIVER HEAR ARLINGTON, TV

LOCATION."!, at 32'18'37-, long 89'3a'23". Shelky County, Bydrologlc Unit 08010209. on left bank 20 ft downstreaa
from bridge on U.S. Highways 70 tad 79, 1.2 «i upatreaoi froa fieaver Creek, 1.2 «i northeast of Arlington, u^
•t mil* 30.4.

~RAIHAGE AREA.— 262 mi" .

r>r?.IOD OF RECORD.—October 1969 to current year.

GAGZ. "Hater-stage recorder. DatuB of the gag* ia 2*6.43 ft above national Geodetic Vertical Datum of 1929.

REMARKS. "Records poor. Periodic observations of water temperature and specific conductance are pubUibed in
this report aa aiacellanaoua water quality data.

AVERAGE DISCHARGE.--21 years. 378 ft s/s. 19.59 in/yr.
EXTREMES .FOR PERIOD OF RECORD.--Maxims discharge, 27.400 f t s /s . Dec. 23. 1987, gage height, 22.27 ft;

68 ft3/!, Apr. 6, 7, 197*.

EXTREMES FOR CURRENT YEAR.—Peak 'discharges greater thaa basa discharge of 3.500 ft3/* and

Date

Nov. 8
Jan. 29
Feb. 4
Feb. 10

Tiae

0900
Unknown
Unknown
Unknown

Discharge
(ft3/*)
6,830

Unknown
•14,300
"cknown

Gage height
(ft)

17.13
Unknown

•22.11
Unknown

Date

Fab. 12
Mar. 8
Apr. 21

Time

2400
1200
1313

Discharge
/ ?4> •* tm \

8,330
7,360
3,540

(•):

Gage height
(f t)

16.32
17.66
17.39

Minima discharge, 97 ftS /s, several days.

DISCHARGE. CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
HEAR VALUES

DAY

1
2
3
4
3
6
7
8
9
10

11
12
13
14
15

IB
17
IB
19
20

21
22
23
24
23

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIX
CTSM
IX.
CAL YR
WTX YR

CCT HOV

234
223
163
146
141

137
134
131
130
128

126
123
124
124
123
30*

2310
343
199
170

134
148
141
138
134

131
130
128
127
127
127

7300
233

2310
123
.90

1.04

1989
1990

126
124
123
123
123

138
304
5320
2200
399

211
176
164
159
169

162
152
142
137
136

133
327
490
192
133

140
133
127
119
117
--•

12339
418
5320
117

1.80
1.78

TOTAL 227119
TOTAL 166389

DEC

113
113
111
110
110

110
114
114
112
110
106
106
103
104
103
100
100
100
100
101

100
97
97
97
97

99
99
96
103
698

2160

5913
191

2180
97
.73
.64

MEAN
MEAN

:AH
*<6
232
197

1120
403

218
172
189
137
141

132
123
117
116
113
113
302
943
380
300

323
183
152
137
144

126
114
346

•3910
• 1310
392

13273
426
3910
113
1.63
1.66

622 MAX
456 MAX

FEB

273
5400
8900

•12000
• 2330

820
634
264
947

•6700

•2330
732
243
436
2900

4630
• 1100
376
493
426

386
1720
856
215
409

373
362
352...
...
...

37761
2064
12000
273
7.88a. 20

13000 MIX
12000 MIX

MAR

323
360
348
328
316

312
320
4840
2810
299

306
308
697
271
3340

1250
427
296
243
211

199
189
182
173
170
163
160
136
163
734
278

21027
678
4840
136

2.39
2.99
64 CTSM
97 CTSM

APR

172
168
163
140
134

228
232
139
146
132
179
131
140
138
138

136
1140
791
241
186

3320
3140
526
2*6
203

161
328
5370
2360
396-»

21426
714
5370
134

2.73
3.04

2.37 IX.
1.74 IX.

MAX

235
1660
951
496
190

173
170
168
135
143

147
173
163
141
139

138
183
170
193

•3370
• 1600
• 700
•400
•230
217

193
187
182
162
161
• 143

13339
437
3370
138

1.67
1.93
32.23
23.82

JOT

• 150
• 150
•400
•220
•170

• 145
• 140
• 133
• 132
•129

• 126
• 127
• 123
• 122
• 121

• 120
• 119
•118
•117
• 116
•114
i!60
• 130
• 119
• 112

•112
• 111
•110
109
106

4166
139
400
106
.33
.39

JUL
107
103
105
103
100

100
100
99
99
99

103
140
157
117
108

106
104
103
104
10*

103
103
103
102
102

102
102
102
102
102
102
3286
106
157
99
.40
.47

AUG

101
101
101
101
101

101
101
101
101
101

101
101
102
102
102

102
102
102
102
102

101
100
100
100
99

99
99
99
96
98
97

3118
101
102
97
.38
.44

SEP

97
97
97
98
98

98
96
98
96
102
129
106
102
100
103

100
98
96
98
96

99
100
99
97
97

97
97
97
97
97

2992
99.7
129
97
.38
.42

• Estimated



DAILY DISCHARGE FOR 199O

MISSISSIPPI RIVER AT MEMPHIS. TOM.

COMPUTED DAILY DISCHARGE IN THOUSAND CUBIC FEET PEN SECOND

DAY FEB MA* APR MAY JUN JUL AUO SEP OCT NOV DEC

1
2
3
4
3

6
7
8
9
10

11
12
13
14
13

It
17
18
19
20

21
22
23
24
29

24
27
28
29
30
31

REAM
HAI
HIM
TOTAL

196
:o3
223
170
34?

4*3
527
611
643
638

6*1
648
619
•so
537

:04
483
471
**3
•>ta
403
428
483
S39
:aa
614
629
627
634
630
619

209
641
194

DISCHARGE

601
621
664
7J3
764

930
383
928
943
992

1003
1009
1019
1017
1027

1093
1044
1081
1103
1123

1141
1134
1139
1130
1148

1134
1124
1124

989
1139
6O1

FOR YEAR

1120
1102
1048
1010
922

814
722
683
674
649

609
392
ISO
372
:ag
607
623
634
723
796

832
888
917
929
923

912
884
841
778
722
691

788
1120
372
WAS

644
643
618:ag
337

334
503
4ai
464
432

437
433
444
444
487

507
523
532
564
S73

373
334
332
514
314

327
339
332
564
340

330
644
433

211827

339
317
497
482
483

494
311
341
601
639

689
689
644
633
611

604
618
640
743
3 SO

933
990

1037
1074
1103

1114
1121
1120
1118
111*
1112

77t
1121
483

1113
1104
1103
1104
1103

1101
1094
1081
1040
1036

1010
979
947
908
849

332
794
743
688
631

649
670
674
674
673

679
682
688
689
630

849
1113
649

649
634
639
614
392

377
360
342
524
314

310
511
307
504
509

316
521
533
533
374

582
587
387
377
341

343
334
333
327
310
484

393
649
484

MEAN DISCHARGE FOR

432
423
4O4
409
413)

404
39B
399
399 .
403

410
413
40*
389
379

344
393
34O
334
324

318
31*
323
341
349

389
411
433
429
429
433

38*
493
31*

YEAR WAS

409
408
4O7
401
393

37*
344
343
3**
343

392
330
332
341
331

307
303
300
293
sas
283
:ai
289
287
281

273
2*8
2*8
2*7
2*4

327
409
2*4

138
249
240
238
230

229
227
240
232
2*0

2*3
2*9
28*
301
311

312
321
343
371
396

410
411
400
392
393

401
413
423
427
429
433

32*
433
229

380

439
422
394
337
322

293
279
272
273
274

273
279
289
299
319

337
347
334
331
344

333
313
298
290
28*

289
298
319
320
321

319
439
273

323
334
338
372
383

40*
431
303
33*
330

531
34O
319
482
444

407
380
38*
398
438

374
703
812
911
972

1021
1078
1131
114*
1198
1235

631
1238
329

MAXIMUM DISCHARGE WAS 1.242.243 CFS ON DEC. 31.
MINIMUM DISCHARGE WAS 194. ISO CFS ON JAN. 1.



20 DAILY STAGES FOR 1990

MISSISSIPPI RIVER AT MEMPHIS. TENN.

LOCATION. LAT. 35-07-21. LONO. 90-04-3*.
DOWNSTREAM FROM HAflAHAM BRIDGE.

MILE 734. 4. APPROXIMATELY EIGHTEEN HUMMED FEET

CACC. AUTOMATIC RECORDER ON SOUTHWEST CORNER OF AMERICAN COMMERCIAL LIQUID TERMINAL OIL DOCK AT
427 WEST ILLINOIS AVENUE.

GENERAL INFORMATION. DRAINAGE AREA (REVISED). 928.70O SQUARE MILES. BANKFULL STACE. 34 FEET. LOW
UATER REFERENCE PLANE. MINUS 3.6 FEET ON GAGE. THE AVERAGE RELATION BETWEEN KALE STREET CAGE
AND GAGE NEAR BRIDGE IS A STRAIGHT LINE YIELDING STAGES ON THE BRIDGE GAGS THE SAME AT ZERO
STACE. AND 1. * FEET LOWER AT THE M FOOT STAGE.

RECORDS AVAILABLE. STAGE. OCT. 1934 TO SEPT. 19S1 AND OCT. 195S TO DATE IN REPORTS OF U. 6.
GEOLOGICAL SURVEY. DEC. 1934 TO DATE IN REPORTS OF THE NATIONAL WEATHER SERVICE. (WEATHER
SERVICE STAGES FROM DEC. 1890 TO AUG. 1932 REFER TO BEALE ST. CAGE. AND FROM SEPT. 1933 TO DEC.
1934 TO GAGE AT SITE 1. OOO FEET DOWNSTREAM. > SINCE 199O IN REPORTS OF THE CORP* OF ENGINEERS.
MEASURED DISCHARGE. INTERMITTENTLY FROM 1B82 TO 1904. AND 1933 TO DATE. DAILY DISCHARGE, JAN.
1933 TO DATE. ALSO IN REPORTS OF THE GEOLOGICAL SURVEY.

EXTREMES. HIGHEST. 46.7 FEET ON FEB. 10. 1937. LOWEST. MINUS 10.70 FEET ON JUL. 10 AND 11, 1988.
MAXIMUM. 2.020.000 CFS UAS MEASURED ON FEB. 7. 1937 (STAGE. 48.3). MINIMUM. 78. OOO CFS ON AUG.
23. 1936 (STAGE. 0.0).

DAILY EIGHT A. M. STAGE IN FEET

DAY .'AN rEB MAR APR JUN

CAGE ZERO. 183.91 FEET. N. C. V. D. OF 1929

JUL AUC SEP OCT MOV DEC

1 -3.4
2 -2.9
3 -1.9
4 0.7
3 4.4

6 a.*
7 11.9a 14.4
9 19.9
10 16.3

11 16.*
12 16.9
13 15.7
14 14.6
19 13.2

16 12.2
17 11.*
18 11.2
19 10.0
so B. a
21 7.9
22 a.*
23 11. 1
24 13.4
29 1 9. 2

2* 16.3
27 16.9
28 17.3
29 17.7
3O 17.6
31 17.2

16.9
17.1
18.1
19.7
21.0

22.7
24.1
29.3
26.1
26.9

27.3
27.9
27. t
27.9
28.1

28.9
29. 1
29.3
29.8
30.3

30.6
31.0
31.2
31.3
31.2

31. 1
31.1
31. 1

31. 1
30.6
29.9
28.7
26.*

23.9
21.2
19.3
19. 1
19. 1

16.9
16.2
19.7
13.3
13.3

16.1
16.*
17.3
19.3
21.4

22,9
23.1
24.9
24.8
24.*

24.7
24.2
23.2
21.*
20.1
19.0

IB. 3
17.*
16.8
19.7
14.8

14. 1
13. 1
12. 1
11.4
10.9

10.9
10.1
10.*
11.4
12.1

12.6
13.2
14.3
14.8
13.3

13.4
13.3
14.3
IX*
13.*

14.0
14.3
14.9
13.9
13.4

14.7
13.9
13. 1
12.3
12.3

12.*
13.2
14.0
16. 1
18.2

19.4
19.7
19. 1
18.2
17.3

16.8
17. 1
18. 1
20.4
23.4

23.4
2*. 9
28.1
29.1
29.8

30.3
30.3
30.3
30.3
30.3
30.2

THE FOLLOWING REFER ONLY

MEAN 11.38
MAX. 17.7
HIN. -3.4

26.89
31.3
16.9

21.71
31.1
19.3

13.87
18.3
10. 1

20.98
30.3
12.3

30.2
30.2
30.4
30.8
30.7

30.*
30.4
30.1
29.9
29.0

28.3
27.*
26.9
26.0
23. 1

24.3
23.4
22.1
20.3
19.3

18.1
19.3
19.3
18.9
18.9

18.4
18.4
18.7
18.9
18.7

IB. 4
18. 1
17.*
17.0
16.3

13.9
19.9
14.9
14.4
13.9

13.*
13.9
13.3
12.9
13.0

13.1
13.2
13. 4
14.0
14.6

14.8
14.9
14.8
14.*
14.3

13.7
13.9
13.*
13.*
13.3
12.4

11. 3
9. 9
9.0
9. 0
9. 4

9. 1
8.*
B. 4
a. 3a. 9
8.8
9.0
8.8
7.8
7.2

6.*
5.9
5. 3
3. 1
* a
4. 4

. 4.3
4. *
9.*
6.*

7.9
8.3
8.9
9.3
9.2
9. 0

TO READINGS APPEARING

24.43
30.8
18.4

14.31
18.4
12.4

7. 69
11.3
4.3

3.3
a. i
a. 2
7.9
7.9

7.0
i. *
6.2
6.3
6.3

9.8
3.4
3.9
9.9
4.9

3.*
3.4
3. 4
3.02. a
2.9
2.3
2.*
2.8
2.9

2.1
1.8
1.8
1.9
1.8

1.6
1.2
0.*
0.*
0.0

-0.4
-0.9
0.*
1. 9
2.2

2.9
2.8
3.7
4.4
5. 0

4.9
3. 1
6. 0
7.3a. 4
9. O
9.0
8.3
7.9
7.1

8.0
8.9
8.1
9.0
9. 1
9.3

9 6
9 1
8. 1
6. 9
4. 7

3. 1
2.3
1.9
1.8
2.0

1.9
2.0
2.2
2.7
3.*

4.*
3. 1
3. 9
S. 3
4.9

4 3
3.3
2.1
1.7
1.3

1.2
1.7
2.8
3.3
3.3

3.8
4. 9
5.9
6.9
7.0

7.8
9.8
12.2
13.*
14.3

14. 914. a
13.7
12.4
10. •

9.2
7.8
7.7
8.3
9. 4

14. 1
19.0
21.9
24.7
26.8

27.4
SB. 7
29.9
30.8
31.3
32.1

IN THE TABLE ABOVE.

4. 60
8. 3
1.8

4.92
9.3
-0.9

3.74
9.*
1.2

19.43
32.1
3.8

HIGHEST ETAOK MAC 32. 43 ON DKC 31.
LOWEST STAGE WAS -3. 46 ON JAN 1.

<£>



DEC

A
A
A

A
A
A
A
A

A
A
A
A
A

A
4. 7
A
8.3
A

A
A
A
A
A

A
A
A
A
A

DAY

1
2
3
4
3

7
8
t
10

11
13
13
14
19

16
17
18
19
20

21
22
23
24
23

2*
a?n
2*
30
31

MAN
MAX.
HIM.

JAM FSJ

783

DAILY OISCHAMOC FOB 19VO

LOOSAHATCHIC RIVER AT BRUMWICK. TEW.

COWUTED DAILY DISCHAFSE IN CUBIC FEET PSH SECOND

MAM APR MAY JUN v«- AOO SEP

439

119

123

ft

OCT NCV DEC

12*

14O
• 112

230

228

529

10100

331

493

2O1

270

11*
343

701*

3173

1043 138
1S1

122
143

1*8 10O

A-MO RECORD.
YEARLY RECORD INCOrTLETE.
DISCMAROE VALUES SHOWN ARE ACTUAL DISCHARGE OISERVAT IONS.



DAILY STAGES FOR 199O

LDOSAHATCHIE RIVES AT BRUNSWICK. TENN.

LOCATION. LAT. 39-16-92. LONG. 89-49-9O. MILE 29.3. HIGHWAY BRIDGE ABOUT A MILE NORTH OF
BRUNSWICK. THE MOUTH OF LOOSAHATCHIE RIVER IS 740.6 MILES UPSTREAM ON THE MISSISSIPPI RIVER
FROM HEAD OF PASSES.

CACE. STAGE DETERMINED FROM MARK ON GUARDRAIL ON UPSTREAM SIDE OF BRIDGE.

CENERAL INFORMATION. DRAINAGE AREA. 5O6 SOUAflE MILES. SANKPULL STAGE. 21 FEET. WE TO CHANNEL
IMPROVEMENTS IN 1976. USING AN AUTOMATIC RECORDER ON THIS BRIDGE BECAME IMPRACTICAL.

RECORDS AVAILABLE. STAGE. JAN. 12. 1939. TO JUN. 28. 1976. STAGES PUBLISHED FROM JUN. 29. 1976. TO
DATE ARE MEAN STAGES FOR TIME OF DISCHARGE OBSERVATION. COMPUTED DAILY DISCHARGE. 1939 TO JUN.
28. 1976. DISCHARGE VALUES FROM JUN. 28. 1976 TO DATE ARE ACTUAL DISCHARGE OBSERVATIONS.

EXTREMES. HIGHEST. 28.9 FEET. FROM WATERMARK. IN JAN. 1939. LOWEST OBSERVED STAGE. 4.01 FEET ON
AUG 19. 1988. MAXIMUM. 39.700 CFS OBSERVED ON JAN. 9. 1946 (STAGE. 29.81. DISCHARGE NOT
DETERMINED FOR RECORD HIGH STAGE. MINIMUM. 46 CFS COMPUTED FOR JUL. 16. 1944. AND SUBSEQUENT
DAYS.

DAILY EICHT A. M. STAGE IN FEET CAGE ZERO. 227. 29 FEET. N. C. V. D. OF 1929

DAY JAN HAM APR MAY JUN JUL AUO SEP OCT NOV DEC

1
2
3
4
9

6
7
8
9
10

11
12
13
14
19

16
17
18
19
20

21
22
23
24
29

26
27
20
29
DO
31

A
5. 0
A
A
A

A
A
A
A
A

A
A
A
A
A

A
4.2
A
A
A

A
A
A
A
A

4.4
A
A
A
A

A
A
A
A
A

7. 1
A
A
A
A

A
A
9.9
A
A

19.7
A
A
A
A

4.8
A

A
A
A
A
A

A
A
A
A
A

A
9.3
A
A
A

A
A

A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

4.4
A
A
A
A

A
A
7. 1
A
A

A
A
A
A

5. 7
A
A
A
A

A
4.8

A
4.6
A

A
A
A
A
A

12.4
A
A
A
A

A
A
A
4.9
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A

A
A
A
A
A

A
A
A
4. 3
A

A
A
A

A
A
4.3
A
A

A
A
A
A
A

A A
A A
A A
A A
A A

4.3 A
A A
4.3 A
A A
A 4.3

A A
A A
A A
A A
A A

A A
A A
* 4.3
A A
» A

A
A
A

.3 A
A

A
.3 A

A
A

A
A
4.3
A
A

A
A
A
4. 9
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
4.3

A
A
A
4.3
A

A
A
A
A
A

4.3
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

4.3
A
A
A

A
A

A
A
A
A
A

A
4.7
A
18.3
A

A
A
A
A
A

A
A
A
A
A

THE FOLLOWING REFER ONLY TO READINGS APPEARING IN THE TABLE ABOVE

MEAN
MAX.
MIN.

A-NO RECORD.
YEARLY RECORD INCOMPLETE.
STAGES SHOWN ARE MEAN STAGES FOR TIME OF DISCHARGE OBSERVATIONS.



DAILY OISCHAMCfi FOR 199O

UOLf RIVER AT RALEICK. TENN.

DAV JAN FSB
1
2
3
4
3

6
7
8
9
,0

2339
1117
1929
2S66
1761

1612
1448
1264
1102

2277
7201
11368
12331
13193

16099
9*94
6093
4899
8384

11
12
13
14
13

16
17
18
19
20

21
22
23
24
23

26
27
28
29
30
31

964
1332
1167
1146

1106

638
839
1320
3129
2981
2944

RAX

8394
8691
9849
3970
9439

6079
3964
2699
1983
1479

1041
1306
1941.
1931
1498

1419
1397
1334

3300
16099
1041

MAM

1330
1203
1122
1013
893

747
907
5026
2906
3300

3163
3044
2932
2124
3208

3118
3004
326O
3168
2394

:ioo
1932

APR

1944
1997
1949
1802
1734

1723

2378
2047

713
1610
2120

3813
273S
3040
2829
2343

2147
2244
9299
3070
3840

MAY

4371
2280
4910
4179
3930

3731
2903
2237
209O

794

1183
3670

3492
4894
4784
4023
32S9

2609
2333
2144
1419
920

JUN SEP

291
299
304
313
320

319
311

OCT

1292
1628
1008

932

MOV DEC

1630

383

380

977

937

12O3
962
317
687

608

318
341

302

474

477

303

304
302
301
301

383

371
338
344
334

389

333
429

14O3
4020
4673
9833

12280
13994
13313
10329
6798

4890
9347
4803
4072
9647
9948

MAXIMUM DISCHAMec UA8 17.338 CFS ON FO. 6.
MINIMUM DISCHAM6S UAS NOT DETERMINED.



92 DAILY STAGES FOR 1790 --

WOLF RIVER AT RALEICH. TENN.

LOCATION. LAT. 35-12-08. LONC. 69-99-24. h!LE 9. 4. AUSTIN PEAV HICHUAY BRIDCE. THE MOUTH OF UOLF
RIVER IS 738.4 MILES UPSTREAM ON THE MISSISSIPPI RIVER FROM HEAD OF PASSES.

CACC. AUTOMATIC RECORDER ON BRIDGE.

GENERAL INFORMATION. DRAINAGE AREA. 770 SQUARE MILES. BANKFULL STACE. 12 FEET. DISCHARGE IS
AFFECTED BY BACKWATER DURIN6 HIGH HISSISSIPPI RIVER STAGES. RIVER CONDITIONS HAVE CHANCED SINCE
1962 DUE TO CHANNEL ENLARGEMENT AND REALIGNMENT OPERATIONS.

RECORDS AVAILABLE. STACK. MAY 13. 193*. TO DATE. PRIOR TO NOV. 22. 1940. GACC HAS 7OO FEET
DOWNSTREAM. COMPUTED DAILY DISCHARGE. 1934 TO DATE.

EXTREMES. HIGHEST. 23.79 FEET. FROM WATERMARK. ON JAN. SO. 1939. LOWEST. MINUS 9.93 FEET ON OCT.
19. 1943. MAXIMUM. 41.400 CFS COMPUTED FOR JAN. 9. 1944 (STAGE 20.4). DISCHARGE NOT DETERMINED
FOR RECORD HIGH STAGE. MINIMUM. NO FLOW FROM JAN. 30 TO FEB. 9. 1937. BECAUSE OF BACKWATER.

DAILY EIGHT A. M. STACE IN FEET

DAY JAN FEB MAR APR MAY JUN

CAGE ZERO. 217. 22 FEET. N. C. V. D. OF 1939

JUL AUO SEP OCT MOV DEC

1
2
3
4
5

4
7
B
9
10

11
12
13
14
19

14
17
18
19
20

21
22
23
24
23

24
27
20
29
30
31

0. 1
0. 1
-O. 4
0. 9
-0. 4

-O. S
-0. 8
-0.9
-1. 4
A

A
A
A
A
A

A
-2.7
-0.8
-1. 4
-1.2

-1.4
A
A
A
A

-2.9-2.0
-1.4
4.*
1. 1
1. 4

0.9
7.3
a. 3
9. 1

10.8

12.9
8.4
5. 3
3.9
8.3

4.7
7.3
9.9
3.0
3.4

4.2
3.3
2.3
1.4
1.2

0.8
1.4
1.4
1.4
1.3

1.0
0.9
0.7

0. 7
0. 3
0. 1

-0.3
-0.4

-1.2
-1.3
4.8
1. 9
2.3

2.0
1.7
1.2
0. 9
9. I

1.7
1. 4
1.8
1.9
1.0

0.9
0.2
A
A
A

A
A
A
A
1.4
0.3

E o. i
E 0. 0
E 0. 0
E -0. 1e -o. 2
-0. 3
A
A
A
A

A
A
A
A
A

-2.»
-O. 9
0.3
A
A

0.2
1. 0
1. 4
1.2
1.0

0.9
0.3
9.*
1.4
2.4

3. 2
2.8
3. 1
2.7
2.3

2. 1
1.3
0.2
0.0
A

A
A
A
-2. 1
A

A
A
A

-2,0
3. 1

1. I
4. t
4.2
3.9
2.8

2.1i.a
1.7
1.4

-0.4
A

A
A
A
A
A

A
A
A
A
A

-1. 1
A
A
A
A

A
A

-2.9
A
A

A
-0. I

E -1.3
£ -1.7
E -2. 1

-2. 9
A
A
A
A

A
A
A
A
A

A
A
A

-3.2
A

A
A
A
A
A

A
A
A
A
A

A
A

-2.9
A
A

A
A
A
A
A
A

-3. 3
E -3. 3
E -3.4
E -3.4
E -3.4

-3. 4
-3.4
-3.4
A
A

A
A
A
A
A

A
A
A
A

-3.4

E -3.4
E -3.9
E -3.9

-3.9
A

A
A
A
A
A
A

A
A
A
A
A

A
A
A
A

-3.4

-3.4
-3.3
A
A
A

A
A

-3.9
A
A

A
A
A
A
A

A
A
A
A
A

A
A

-3.4
0.9

-0.8

E -1.0
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A

-3.2

E -3.2
E -3.3
E -3.3

-3.4
A
A

A
A
A
A

-3.2

A
A
A
A
A

A
A
A
-Z»
A

A
A
A
A
A

A
A
A
A
A

-3.3
A
A'
A
A

A
A
0.3
A
A

A
A
A
A
A

-3.0
-2.0
A
A
A

A
-1.9
2.1
0.4
3.t
4.9
9.7
9. 9
8.8
9.4

4.9
4.0
4.0
3.0
3.0
9.3

THE FOLLOWING REFER ONLY TO READINGS APPEARING IN THE TABLE ABOVE.

MAX.
MIN.

4.40
12.9
0.9

A- NO RECORD.
E- ESTIMATED.

HIGHEST STAOC WAS 12. 90 ON FEB. 4.
LOWEST STAOC WAS NOT DETERMINED.
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October 1983 to euxs»nt y»«*.

w.c.r t«»po«.tur. ar.

DttVUB fl^u'c .̂S.Jion'i.̂ ie.».
r. Periodic observation*

.l.c.J-Laa.™. -—— <P"^W «•".
AV-AO. DISC***.--* y——— C———— T.~ 1970-84. 1,86-90, 107 ft /.. *£

-—j&^uVK-iwsr«»a^ft^2'l""

in thim

B*i«bt 2* .23 A.

D«t»

Oct. 16
F«b. 3
F.b. 10
F.b. 13
Max. S

TIM

21*3
Unkaom
Unknown
23*3

Dlschacc*
*

3.910
•'Jnknoim

Unknown
».830
Os

haicht
(It)
16.62
•Unknown
Unknown
13.03
Un

Dato

Mac. 13
Ape. 21
Ape. 28
Mar 20

TIM

0619
0230
0843

Unknown
3.070
4,280
8,730

h«i(ht
(£t)

Unknown
13. *1
1«.17
17.79

di»ca«t.. -01 »>/.. S.pt. 28. 29. 30.

rm

JAM

OCTOBDl 19M "
ra MAft ASK MAX JUL AOS sa

*

IAI <*•*

1 215 !:
4 3.
3 1.
6 1.
7 1.
8 1.
9 . 3

10 • •

11 I-
12 1.
13 2.
14 2.
13 2.

16 692
17 1310
18 »8
19 20
20 9.4

21 3.1
22 3.9
23 3-2
24 2.3
23 1-3

26 L*
27 1-3
26 .63
29 -3a

" -231 .60

TOTAL 2132.88
MEA» 69.4
MAX 1316MM -2;
CTSM l.«
M l. 17• *•*•

CAL » 1989wr» n 1990

nuw

.62
4.7
3.8
1.3
1.8

13
4.1

394
39
17

11
3.8
2.7
1.6
6.2

13
3.9
3.4
2.0
1.7

1.0
52
42
18
6.1

3.6
2.8
3.3
1.3

.74

683.76
22.9

394
.62
.34
.37

WCM

.64

.78

.83

.68

.39

.47

.31
2.1
2.2
1.2

.78

.39

.40

.33

.28

.23

.30

.33
3.8
1.6

.67

.28

.11

.03

.06

100
34
49

360
83

39
29
44
31
19
13
8.9
3.8
3.9
3.2
3.0

73
2*9

99
190

77
34
21
13
31

.30 16

.43 16

.34 328
8.4 1600

400 171
707 »7

1138.07 3788.6
36.7 122

707 1800
.03 3.0
.34 1.79
.82 2.67

TOTAL 62128.00 MJAJ
TOTAL 46407.01 MCAR

170 MAX
127 MAX

78
2380
4360
962
107

31
37
29

368
•2160

204
36
37
28

1320
•1280

87
42
33
23

20
•693
298
134

94

78
69
39

13228
344

4360
20

7.87
8.31

3900
4360

128
189
141
93
73
63

•234
•3680

369
284

188
137
122
100

•2000
•281

83
43
31
24

20
16
16
12
12
18
12
20
23

784
131

9304
307

3660
12

4.30
3.18

MM .03
MXB .01

32
28

•20
•9.1
• 7.3

•338
• 160
• 64
31

• 16

•6.7
•3.6
•4.2
•3.6
•3.6
•3.0

•316
134
36
99

2620
270

37
34
28

16
232

1630
136

44

6467.7
218

2620
3.0

3.16
3.33

C73M 2.30
CTS1 1.66

47
1140
207
179

86

36
17
12
9.1
6.1

10
24
16
10
6.1

3.7
28
6.3

298
3360

802
69
23
14
7.4

4.9
10
13
8.0
3.8
2.0

6280.4
203

3360
2.0

2.97
3.43

». 33
01. 23

2 a• w
3.0

133
27
10

4.4
1.9
1.1
2.7

29

9.7
2.8

.88

.36
77
22
3.3
1.4

.70

.46

.46
406
24
7.4
3.3

1.9
.73
.37
.30
.42

783.78
26.1

406
.42
.38
.43

.89

.31

.36
2.2
2.2
.33

3.4
.96
.36
.49
.41
.29

.28
67
13
3.3
1.3

.77

.30

.31

.36

.39

.69
10
34
14
3.0

92
.54
.33
.76

7.3
3.6

176.99
3.70

67
.23
.08
.10

1.7
1.4
1.1
1.0
1.6

.84

.39

.36

.66

.74

.33

.41
61
10
1.8

.86

.26

.73

.77

.73

.39

.47

.48

.81

.46

.43

.48

.38

.40

.31

.31
111.87

3.61
61

.28

.03

.06

.43

.34

.42

.28

.27

.33

.40

.63

.98

.63

.61
13
49
3.7

.74

.4«

.28

.20
3.8
1.1

2.2
8.7

.83

.30

.13

.09

.06

.02

.01

.01

90.99
3.00

49
.01
.04
.03

Eatiaatwi

iW



REFERENCE 18

B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM

Site Assessment BVWST Project 52012.022
Old Osmose Chemical Facility October 18, 1991

2:35 p.m.

Surface Water Intakes on the Mississippi River
Groundwater Drinking Water Population

To: Jerry Co 11 ins
Company: Department of Memphis Public Works
Phone No.: (901) 576-6720

Recorded by: Laura Morrison ^ t°-

Surface Water Intakes on the Mississippi River
There are no surface water intakes on the Mississippi River, rivers,
streams and lakes flowing into the Mississippi river in the Memphis
area have no surface water intakes.



REFERENCE 19

B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM
BVWST Project 52012.012

February 7, 1992
4:00 p.m.

Irrigation in the Memphis area

From: Troy Taylor
Company: Shelby County Soil Conservation Service
Phone No.: (901) 766-7650

Recorded by: Jancie S. Hatcher

Mr. Taylor informed me that he was aware of 3 areas of irrigation in the Shelby
County area:

1. Irrigation at the Agricultural Office at the corner of Walnut Grove and
Germantown Road - intake is from a nearby pond

2. Irrigation off Highway 14 (also called Austin Peay Hwy.) near Gragg Road in
the northern part of Shelby County - intake from a groundwater well

3. Irrigation for agriculture on Island No. 40 (west of Memphis) - intake from
the Mississippi River
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REFERENCE 21:
LIST 0? RARE AKD EKDAHGERKD SPECIES fOR SI HEHPIIS QUAD

16 DEC 1992

3CI2S7I!!: SAKE

OTHERS
HSROI HOOKER!

COKHOH HAKE FEDERAL STATE ESD
STATUS STATUS STATUS

VERTEBRATES

ICTIHIA KISSISSIPPIEHSIS
XSLAHERPES ERYTHROCEPHALUS
HCTAHASSA VIOLACEA
THRYOKAHES BEHICHI

SII-LIHED RACERUS8ER
KISSISSIPPI HIE
RED-HZAOED IOODPECKES
YELLOH-CROIRED HIGET-BEROH
BEKICK'S IREB

6 Records Processed
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LIST Of RARE AND ENDANGERED SPECIES FOR SE KEHPHIS OtIAD
16 DEC 1992

SCIENTIFIC HAKE CO MOD HAKE FEDERAL STATE ESD
STATUS STATUS STATUS

YERTEBRATES
CSEMIDOPHOROS SSILHEATUS SII-LIHSD RACEROHNER D S

1 Records Processed



To determine it flood insurance ib avai lable in this commumtv,
contact vour insurance agent, or call the National Hood Insurance
Program, at 18001 638-6620.

APPROXIMATE SCALE
1000___ 0____________100O FEET

NATIONAL FLOOD INSURANCE PROGRAM

FIRM
FLOOD INSURANCE RATE MAP

CITY OF
MEMPHIS,
TENNESSEE
SHELBY COUNTY

PANEL 55 OF 80

REFERENCE 22

COMMUNITY-PANEL NUMBER
470177 0055 C

MAP REVISED:
AUGUST 19, 1985

Federal Emergency Management Agency



KEY TO MAP

500-Year Flood Boundary——————— —

100-Year Flood Boundary

Zone Designations*

100-Year Flood Boundary

500-Year Flood Boundary ———

Base Flood Elevation Line
With Elevation In Feet**

Base Flood Elevation in Feet
Where Uniform Within Zone**

Elevation Reference Mark

Zone D Boundary————————

River Mile

2DMEB

ZOMEB

-5J3-

(EL 987)

RM7X

• M1.5

••Referenced to the National Geodetic Vertical Datum of 1929

'EXPLANATION OF ZONE DESIGNATIONS

ZONE EXPLANATION

A Areas of 100-year flood; base flood elevations and
flood hazard factors not determined.

AO Areas of 100-year shallow flooding where depths
are between one (1) and three (3) feet; average depths
of inundation are shown, but no flood hazard factors
are determined.

AH Areas of 100-year shallow flooding where depths
are between one (1) and three (3) feet; base flood
elevations are shown, but no flood hazard factors
are determined.

A1-A30 Areas of 100-year flood; base flood elevations and
flood hazard factors determined.

A99

C
0

V1-V30

Areas of 100-year flood to be protected by flood
protection system under construction; base flood
elevations and flood hazard factors not determined.
Areas between limits of the 100-year flood and 500-
year flood; or certain areas subject to 100-year flood-
ing with average depths less than one (1) foot or where
the contributing drainage area is less than one square
mile; or areas protected bv levees from the base flood.
(Medium shading)
Areas of minimal flooding. (No shading)
Areas of undetermined, but possible, flood hazards.
Areas of 100-year coastal flood with velocity (wave
action); base flood elevations and flood hazard factors
not determined.
Areas of 100-year coastal flood with velocity (wave
action); base flood elevations and flood hazard factors
determined.

NOTES TO USER

Oeruin areas not in the special flood hazard areas (zones A and V"
may be protected bv flood control structures.

This map is for flood insurance purposes only; it does noi netes-
sarilv show all areas subiect to Hooding in the communiu or
all p animetr ic leatures outside special Hood hazard areas.

l-or adjoining map panels, see separately pr inted Map Inch''

INITIAL IDENTIFICATION:

AUGUST 23 1974

FLOOD H A Z A R D BOUNDARY MAP REVISIONS:

FEBRUARY 9 1979
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REFERENCE 23

B&V WASTE SCIENCE AND TECHNOLOGY CORP.

»•

TELEPHONE MEMORANDUM

BVWST Project 52012.003
December 23, 1991

Recreational Fishing 12:50 p.m.

To: John Condor, Wildlife Manager
Company: Wildlife Resources Agency
Phone No.: (901) 423-5725
Recorded by: Laura Morris son #Y"^- 12-i^-ff

There has been a commercial fishing ban on the Mississippi River and
connecting streams from Tipton County to the Mississippi state line
since 1985. Periodic fish sampling has shown chlordane in fish in the
Mississippi River. There are warnings posted about eating the fish
from the Mississippi River. Recreational fishing occurs despite these
warnings.
Arkansas has'never participated in the fishing bans on the Mississippi
River, even-though they are aware of the potential hazards.

/ms



REFERENCE 24

B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM

US EPA Site Assessment BVWST Project 52012. xxx
Memphis, Tennessee SIPs BVWST File
Fishing and Recreation on Memphis area water bodies July 1, 1992

9:15 a.m.

To: John Rayfield
Company: TN Wildlife Resource Agency, Shelby County office
Phone No.: (901) 753-1351

Recorded by: Paul DelohtSsfp /-/

The following water bodies are the only Memphis area rivers which are
monitored and/or evaluated by the TN Wildlife Resource Agency. All
other creeks are not considered large enough to be monitored. These
water bodies include:

Mississippi River
Loosahatchie River
Nonconnah Creek
Wolf River
Lake McKellar

There is a commercial fishing ban for all these water bodies, and it is
recommended for recreational fishing that "no consumption of fish"
occurs with fish caught from these rivers. This statement is made in
the area's fishing guide and Mr. Rayfield only knows of signs posted on
Lake McKellar as it is the most utilized water body in the area. He
verified that recreational fishing occurs on the above mentioned rivers
and caught fish are carried away, therefore, Mr. Rayfield assumes the
fish are eaten. He also stated that boating, water skiing, and swim-
ming occur on the above mentioned water bodies, with Lake McKellar
being used the most and the Mississippi River being used the least. r



REFERENCE 25
B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM

FIT BVWST Project 52012.003
BVWST File

February 11, 1992

To: Ron Garovelli, Chief of Fisheries
Company: Mississippi Wildlife and Fisheries
Phone No.: (601) 362-9212

Recorded by: Laura Morrisson/£t,

The state of Mississippi has never had a fishing ban, recreational or
commercial, on the Mississippi River.

IDS



REFERENCE 26

Memphis Airport Storage
LATITUDE 35: 3: 6 LONGITUDE 1980 POPULATION

- "' ' . '• - ' - •L "C '_ s- '~~ SECTOR
KM 0.00-.400 .400-.81O .810-1.SO 1.00-3.20 J.2O-4.80 4.80-rt.4l) TOTALS

S 1
S 2
S 3
S 4
S 5
S 6
S 7
S 8

RING
TOTALS

0
0
0
0
0
0
0
0

0

0
0
0

526
0
0
0
0

526

0
0

1951
f)
0
08
0
0

2049

441Q
0

1 ?4R
54J2

0
3710
8686

0

23501

7ftOfj
(jfit)'3

0
0
0

91.14
7118
c/992

369-12

16171
14212
10-165

0
5443
10304
f)7()4
10777

78076

;*48D
?101'J
18664
t>958
5443

23252
21508
16769

press RETURN to continue
MENU: Geodata Handling Data List procedures
•atel«a9Bp0*****fc*P9*M***Ml*fcfcaBd&&eeBame. (in parentheses}
or a command: HELP, HELP option, BACK, CLEAR, fcxri', TUTOR
GEMS> exit

Type VES to confirm the EXIT command; type NO to restart GEMS
GEMS> yes
$ logout
HTW logged out. at. 22-FEB-1993 08:46:41.18
Itemized resource charges, fur this session, follow:

NODE: VAXTM1
ACCT: 9040
PROJ: GEMS0001
USER: IITW
UIC: [000710,000012]
BAUD:

DESCRIPTION OF CHARGE

(BMM99?)

START TIME: 22-FEB-199J uw:44:41.3J
FINISH TIME: 22-FEB-iyyj ua:46:41.18
BILLING PF.RTOU: 930201
WEEKDAY: MONDAY
TFKMfNAL PORT: VTA1878

QUANTITY EXPENDITURE

ALL CHARGE T.EVFT.S
300 baud
CPU TIME

(Seconds)
(Seconds)

TOTAL FOR THIS SESSION

120
2

U.0000
0.405G

U.4656

** Note: This total rel'ltscta the charges for this protrusa only,
subprocesses created during this isesaion are accounted \
s*parat:«l y

Enter seloction:



OHB Approval Number: 2050-0095
Approved for Use Through: 4/95

P-f t -ScnrE
EET5

Site Name: MEMPHIS AIRPORT STORAGE AREA
CERCLIS ID No.: TND980728034
Street Address: CORNER OF WINCHESTER AND SWINNEA
City/State/Zip: MEMPHIS, TN 38138

Investigator: R. FRANKLIN
Agency/Organization: HALLIBURTON NUS

Street Address: 2075 E WEST PARK PLACE BLVD
City/State: STONE MOUNTAIN, GA

Date: 03-01-93



PA-Scor* 2.1 Scor«she*tc Pag«i 1
MEMPHIS AIRPORT STORAGE AREA - 09/10/93

WASTE CHARACTERISTICS

Waste Characteristics (WC) Calculations:

1 CONTAMINATED SOIL Contaminated soil Ref: 1 WQ value maximum

Area 5.00E-01 acres 6.41E-01 6.41E-01
THE ONLY SOURCE IDENTIFIED ON THE SITE IS CONTAMINATED SOIL
RESULTING FROM PAST SPILLS. THE TOTAL SITE AREA IS APPROXIMATELY
0.5 ACRE, WHICH IS THE MAXIMUM POSSIBLE SOURCE AREA SIZE. THERE
HAVE BEEN NO SOURCE SAMPLES COLLECTED AT THE SITE.
Ref: 1

** Only First WC Page Is Printed ** Waste Characteristics Score: WC = 18



PA-Score 2.1 Scoresheets Page: 2
MEMPHIS AIRPORT STORAGE AREA - 09/10/93

Ground Water Pathway Criteria List
Suspected Release

Are sources poorly contained? (y/n/u) Y

Is the source a type likely to contribute to ground water contamination
(e.g., wet lagoon)? (y/n/u) N

Is waste quantity particularly large? (y/n/u) N

Is precipitation heavy? (y/n/u) N

Is the infiltration rate high? (y/n/u) N

Is the site located in an area of karst terrain? (y/n) N

Is the subsurface highly permeable or conductive? (y/n/u) N

Is drinking water drawn from a shallow aquifer? (y/n/u) N

Are suspected contaminants highly mobile in ground water? (y/n/u) Y

Does analytical or circumstantial evidence suggest
ground water contamination? (y/n/u) N

Other criteria? (y/n) N

SUSPECTED RELEASE? (y/n) N

Summarize the rationale for Suspected Release:
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Ground Water Pathway Criteria List
Primary Targets

Is any drinking water well nearby? (y/n/u)

Has any nearby drinking water well been closed? {y/n/u)

Has any nearby drinking water well user reported
foul-testing or foul-smelling water? (y/n/u)

Does any nearby well have a large drawdown/high production rate? (y/n/u)

Is any drinking water well located between the site and other wells
that are suspected to be exposed to a hazardous substance? (y/n/u)

Does analytical or circumstantial evidence suggest contamination
at a drinking water well? (y/n/u)

Does any drinking water well warrant sampling? (y/n/u)

Other criteria? (y/n)

PRIMARY TARGET(S) IDENTIFIED? (y/n)

Summarize the rationale for Primary Targets:
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GROUND WATER PATHWAY SCORESHEETS

Pathway Characteristics

Pag* t 4

Ref.

Do you suspect a release? (y/n) No

Is the site located in karst terrain? (y/n) No

Depth to aquifer (feet): 30

Distance to the nearest drinking water well (feet) 16368 2,13

LIKELIHOOD OF RELEASE
Suspected
Release

No Suspected
Release References

1. SUSPECTED RELEASE

2. NO SUSPECTED RELEASE :::::::::::::::::::::::::::: 500

LR 500

: ijSHKBjfjjj:

Targets

TARGETS
Suspected
Release

No Suspected
Release References

3. PRIMARY TARGET POPULATION
0 person(s)

4. SECONDARY TARGET POPULATION
Are any wells part of a
blended system? (y/n) Y

417 III

U ::•::::

••Hi
ii

MS-

5. NEAREST WELL

...._ :̂n:inni:nt::n:ii::::

:iiiiiiii [nilis! isiiiiiiiiiiii

6. WELLHEAD PROTECTION AREA
None within 4 Miles

7. RESOURCES

424

WASTE CHARACTERISTICS
WC 18

GROUND WATER PATHWAY SCORE: 46
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Pages 5

Ground Water Target Populations

Primary Target Population
Drinking Water Well ID

None

Dist.
(miles)

Population
Served Reference

*** Note : Maximum of 5 Wells Are Printed *** Total

Value

Secondary Target Population
Distance Categories

0 to 1/4 mile

Greater than 1/4 to 1/2 mile

Greater than 1/2 to 1 mile

Greater than 1 to 2 miles

Greater than 2 to 3 miles

Greater than 3 to 4 miles

Population
Served

0

0

0

0

0

40812

Reference

2,13

Total

Value

0

0

0

0

0

417

417
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Apportionment Documentation for a Blended System

MLGW SYSTEM: 206,652 CONNECTIONS X 2.65 PERSONS PER HOUSEHOLD (FROM
US CENSUS DATA)- 547,628 POPULATION SERVED BY THE ENTIRE SYSTEM.

547,628 % 161 WELLS IN THE ENTIRE SYSTEM = 3,401 PERSONS SERVED PER
WELL.

3-4 MILE RADIUS: 12 ALLEN WELLFIELD WELLS
12 WELLS X 3,401 PERSONS PER WELL - 40,812 POPULATION SERVED BY

GROUNDWATER WELLS WITHIN 4 MILES OF THE SITE.

Ref: 2,12,13
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Surface Water Pathway Criteria List
Suspected Release

Is surface water nearby? (y/n/u) N

Is waste quantity particularly large? (y/n/u) N

Is the drainage area large? (y/n/u) N

Is rainfall heavy? (y/n/u) N

Is the infiltration rate low? (y/n/u) N

Are sources poorly contained or prone to runoff or flooding? (y/n/u) Y

Is a runoff route well defined(e.g.ditch/channel to surf.water)? (y/n/u) N

Is vegetation stressed along the probable runoff path? (y/n/u) U

Are sediments or water unnaturally discolored? (y/n/u) N

Is wildlife unnaturally absent? (y/n/u) U

Has deposition of waste into surface water been observed? (y/n/u) N

Is ground water discharge to surface water likely? (y/n/u) N

Does analytical/circumstantial evidence suggest S.W. contain? (y/n/u) N

Other criteria? (y/n) N

SUSPECTED RELEASE? (y/n) N

Summarize the rationale for Suspected Release:



PA-Scor« 2.1 Scoresheets Pages 8
MEMPHIS AIRPORT STORAGE AREA - 09/10/93

Surface Water Pathway Criteria List
Primary Targets

Is any target nearby? (y/n/u) If yes: N
N Drinking water intake
N Fishery
N Sensitive environment

Has any intake, fishery, or recreational area been closed? (y/n/u) N

Does analytical or circumstantial evidence suggest surface water
contamination at or downstream of a target? (y/n/u) N

Does any target warrant sampling? (y/n/u) If yes: N
N Drinking water intake
N Fishery
N Sensitive environment

Other criteria? (y/n) N

PRIMARY INTAKE(S) IDENTIFIED? (y/n) N

Summarize the rationale for Primary Intakes:

continued
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continued

Other criteria? (y/n) N

PRIMARY FISHERY(IES) IDENTIFIED? (y/n) N

Summarize the rationale for Primary Fisheries:

Other criteria? (y/n) N

PRIMARY SENSITIVE ENVIRONMENT(S) IDENTIFIED? (y/n) N

Summarize the rationale for Primary Sensitive Environments:
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SURFACE WATER PATHWAY SCORESHEETS

Pathway Characteristics

Page: 10

Ref .

Do you suspect a release? (y/n) No iiiiJiJ!!!
Distance to surface water (feet): 2500

Flood frequency (years): >500 19

What is the downstream distance (miles) to:
a. the nearest drinking water intake?
b. the nearest fishery?
c. the nearest sensitive environment?

N.A.
2.0
2.0

17,18
23
20

LIKELIHOOD OF RELEASE
Suspected
Release

No Suspected
Release References

1. SUSPECTED RELEASE

2. NO SUSPECTED RELEASE
i:!!sins!:sn!s!§ii!i

500

LR 500
••••SiHnHS:ii»"n!S!!*i!I«! li__.
••!:••::!••!:••=••=!
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Page: 11

Drinking Water Threat Targets

TARGETS
Suspected
Release

No Suspected
Release References

3. Determine the water body type,
flow (if applicable), and
number of people served by
each drinking water intake. •lii-ii-ii-iiiiHiln-iii::::::::

liiOiiiiiiinisiisiiisiisiHili
•iin-i-i-H-i-n-ii:::::::::::-!:::

4. PRIMARY TARGET POPULATION
0 person(s)

5. SECONDARY TARGET POPULATION
Are any intakes part of a
blended system? (y/n): N

6. NEAREST INTAKE

7. RESOURCES

Knnitttttinstni;

Drinking Water Threat Target Populations

Intake Name

None

Primary
(Y/n) Water Body Type/Flow

Population
Served Ref.

Total Primary Target Population Value
Total Secondary Target Population Value

*** Note t Maximum of 6 Intakes Are Printed ***

Value

0
0
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Apportionment Documentation for a Blended System
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Human Food Chain Threat Targets

TARGETS
Suspected
Release

No Suspected
Release References

8. Determine the water body type
and flow for each fishery
within the target limit.

I::::::::::::::::::::::::::::::::

9. PRIMARY FISHERIES

10. SECONDARY FISHERIES

iiiiiiiJsJHlJisHsHlJHliJjji
:»:SH:S::a:.::g::»:»S::s:::

iSiigiusiuiHiiii
"•HHiiiiy

a:x::axta::asttauxsssa::a

12

12

:i~iH ._•la-mi mi

IBL. .
:U!iia!i

n::5:H«:::

H ESi
Hi
iiiS::!

brill: :Si

I

Human Food Chain Threat Targets

Fishery Name

1 NONCONNAH CREEK

2 LAKE MCKELLAR

3 MISSISSIPPI RIVER

Primary
(y/n)
N

N

N

Water Body Type/Flow

>100-1000 cfs

MOO-1000 cfs

>10000 cfs

Ref.

23

23

23

Total Primary Fisheries Value
Total Secondary Fisheries Value

*** Note j Maximum of 6 Fisheries Are Printed ***

Value

12

12

12

0
0
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Pages 14

Environmental Threat Targets

TARGETS
Suspected
Release

No Suspected
Release References

11. Determine the water body type
and flow (if applicable)
for each sensitive
environment.

jjjjjjjjjjjjjjijjijjjijjijjjjjjjj

i!i!iOi!in!!iHi!ii!iJii!
•••••••••:::i::ii::iii:iii::i::::
•liililliiillilililii;!!!::!!!!!!::::: :H:::3:::3:::!::::

" 11 n *» nt ni IQIII *«• in tti »i in

12. PRIMARY SENSITIVE ENVIRONMENTS

13. SECONDARY SENSITIVE ENVIRONS.

i:iiH-:H:iH::S:::U::H::!n::r:
••••SiHH —
:l!!Hin§ii::S:i!n

!»!»t!!CI IS III B! m UIKI i
iDiiiHiuiisililiiiHiiBiii

10

10

Environmental Threat Targets

Sensitive Environment Name

1 wetlands

Primary
(Y/n)

N

Water Body Type/Flow

>100-1000 cfs

Ref.

20

Total Primary Sensitive Environments Value
Total Secondary Sensitive Environments Value

*** Note: Maximum of 6 Sensitive Environments Are Printed ***

Value

0

0
0
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Surface Water Pathway Threat Scores

Threat

Drinking Water

Human Food Chain

Environmental

Likelihood of
Release (LR)

Score

500

500

500

Targets (T)
Score

5

12

10

Pathway Waste
Characteristics

(WC) Score

18

18

18

Threat Score
LR x T x WC
/ 82,500

1

1

1

SURFACE WATER PATHWAY SCORE:
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Soil Exposure Pathway Criteria List
Resident Population

Is any residence, school, or daycare facility on or
within 200 feet of an area of suspected contamination? (y/n/u) N

is any residence, school, or daycare facility located on adjacent
land previously owned or leased by the site owner/operator? (y/n/u) N

Is there a migration route that might spread hazardous
substances near residences, schools, or daycare facilities? (y/n/u) N

Have onsite or adjacent residents or students reported adverse
health effects, exclusive of apparent drinking water or air
contamination problems? (y/n/u) N

Does any neighboring property warrant sampling? (y/n/u) N

other criteria? (y/n) N

RESIDENT POPULATION IDENTIFIED? (y/n) N

Summarize the rationale for Resident Population:
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SOIL EXPOSURE PATHWAY SCORESHEETS

Page: 17

Pathway Characteristics Ref.

Do any people live on or within 200 ft
of areas of suspected contamination? (y/n) No 5

Do any people attend school or daycare on or within 200 ft
of areas of suspected contamination? (y/n) No 5

Is the facility active? (y/n) : Yes 5

LIKELIHOOD OF EXPOSURE

1. SUSPECTED CONTAMINATION LE =

rargets

2. RESIDENT POPULATION
0 resident (s)
0 school/daycare student (s)

3. RESIDENT INDIVIDUAL

4. WORKERS
1 - 100

5. TERRES. SENSITIVE ENVIRONMENTS

6 . RESOURCES

T =

Suspected
Cont aminat ion

550

0

0

5

0

5

10

WC = 18

1

4EARBY POPULATION THREAT SCORE: 2

Population Within 1 Mile: 10,001 - 50,000

References

iljjliiyijliljijj

:::::: ::::::::::::::: ::::::::: :::
5
5

iiilil!lliilln!lii!=ll!!ll!i!
5

I:::::::::::::::::::::::::: g:j5

••:•::••:::::•:••:•:•••••:••::•::

iliillill!

SOIL EXPOSURE PATHWAY SCORE:
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Soil Exposure Pathway Terrestrial Sensitive Environments

Page: 18

Terrestrial Sensitive Environment Name

None

Reference

Total Terrestrial Sensitive Environments Value
*** Note i Maximum of 7 Sensitive Environments Are Printed ***

Value
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Air Pathway Criteria List
Suspected Release

Are odors currently reported? (y/n/u) N

Has release of a hazardous substance to the air
been directly observed? (y/n/u) N

Are there reports of adverse health effects (e.g., headaches,
nausea, dizziness) potentially resulting from migration

of hazardous substances through the air? (y/n/u) N

Does analytical/circumstantial evidence suggest release to air? (y/n/u) N

Other criteria? (y/n) N

SUSPECTED RELEASE? (y/n) N

Summarize the rationale for Suspected Release:
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Page: 20

AIR PATHWAY SCORESHEETS

Pathway Characteristics Ref.

Do you suspect a release? (y/n) No ss in

Distance to the nearest individual (feet): 500

LIKELIHOOD OF RELEASE
Suspected
Release

No Suspected
Release References

1. SUSPECTED RELEASE iiiHiliiiililiiiuiiiin

2. NO SUSPECTED RELEASE 500 *:>»••»*••••»!

JHIHnlllHllm!

Sim

LR 500

Targets

TARGETS
Suspected
Release

No Suspected
Release References

3. PRIMARY TARGET POPULATION
0 person(s)

!!!::::!!::::::;:!::!!:::!!!::!!!::
iillilliiiiolliiilliioillolili

4. SECONDARY TARGET POPULATION 34

5. NEAREST INDIVIDUAL 20

6. PRIMARY SENSITIVE ENVIRONS.

7. SECONDARY SENSITIVE ENVIRONS.

8. RESOURCES

59

WASTE CHARACTERISTICS
WC - 1 • 18

AIR PATHWAY SCORE:
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Air Pathway Secondary Target Populations

Distance Categories

Ons it e

Greater than 0 to 1/4 mile

Greater than 1/4 to 1/2 mile

Greater than 1/2 to 1 mile

Greater than 1 to 2 miles

Greater than 2 to 3 miles

Greater than 3 to 4 miles

Population

5

0

526

2049

23507

36942

78076

References

5

26

26

26

26

26

26

Total Secondary Population Value

Value

1

0

3

3

8

12

7

34
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Air Pathway Primary Sensitive Environments

Sensitive Environment Name

None

Reference

Total Primary Sensitive Environments Value
*** Note s Maximum of 7 Sensitive Environment a Are Printed***

Value

Air Pathway Secondary Sensitive Environments

Sensitive Environment Name

None

Distance Reference

Total Secondary Sensitive Environments Value

Value
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Pag*i 23

SITE SCORE CALCULATION

GROUND WATER PATHWAY SCORE:

SURFACE WATER PATHWAY SCORE:

SOIL EXPOSURE PATHWAY SCORE:

AIR PATHWAY SCORE:

SITE SCORE:

SCORE

46

3

3

6

23
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SUMMARY

1. Is there a high possibility of a threat to any nearby drinking water
well(s) by migration of a hazardous substance in ground water? No

If yes, identify the well(a).

If yes, how many people are served by the threatened well(s)? 0

2. Is there a high possibility of a threat to any of the following by
hazardous substance migration in surface water?

A. Drinking water intake No
B. Fishery No
C. Sensitive environment (wetland, critical habitat, others) No

If yes, identity the target(s).

3. Is there a high possibility of an area of surficial contamination
within 200 feet of any residence, school, or daycare facility? No

If yes, identify the properties and estimate the associated population(s)

4. Are there public health concerns at this site
that are not addressed by PA scoring considerations? No

If yes, explain:
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REFERENCE LIST
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OMB Approval Number: 2050-0095
Approved for Use Through: 4/95

POTENTIAL HAZARDOUS

WASTE SITE

PRELIMINARY ASSESSMENT FORM

IDENTIFICATION

State: CERCLIS Number:
TN TND980728034

CERCLIS Discovery Date:
08-19-80

1. General Site Information

Name: Street Address:
MEMPHIS AIRPORT STORAGE AREA CORNER OF WINCHESTER AND SWINNEA

City: State: Zip Code:
MEMPHIS TN 38138

Latitude: Longitude: Approx. Area of Site:
35° 31 6.0" 89° 58' 26.0" 1 acres

County: Co. Cong.
SHELBY Code: Dist:

157 08

Status of Site:
Active

2 . Owner /Operator Information

Owner:
SHELBY COUNTY AIRPORT AUTHORITY

Street Address:
P.O. BOX 30168

City:
MEMPHIS

State: Zip Code: Telephone:
TN 38130 (901) 922-8000

Type of Ownership:
Municipal

Operator :
SAME

Street Address:

City:

State: Zip Code: Telephone:

How Initially Identified:
Federal Program
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Pag*: 2

POTENTIAL HAZJ

WASTE SITE

PRELIMINARY A*

IDENTIFICATION
&DTWTC

State: CERCLIS Number:
TN TND980728034

5SBSSMENT FORM CERCLIS Discovery Date:
08-19-80

3. Site Evaluator Information

Name of Evaluator:
R. FRANKLIN

Agency /Organization: Date Prepared:
HALLIBURTON NUS 03-01-93

Street Address: City: State:
2075 E WEST PARK PLACE BLVD STONE MOUNTAIN GA

Name of EPA or State Agency Contact: Telephone:
DAVID WILLIAMS EPA REGION IV (404) 347-5065

Street Address: City: State:
345 COURTLAND STREET N.E. ATLANTA GA

4. Site Disposition (for EPA use only)

Emergency
Response/Removal
Assessment
Recommendation: No

Date:

CERCLIS Signature:
Recommendation :
NFRAP

Name:

Date: Position:
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Pag*t 3

POTENTIAL HAZARDOUS

HASTE SITE

PRELIMINARY ASSESSMENT FORM

IDENTIFICATION

State:
TN

CERCLIS Number:
TND980728034

CERCLIS Discovery Date:
08-19-80

5. General Site Characteristics

Predominant Land Uses Within
1 Mile of Site:
Industrial
Commercial
Residential

Site Setting:

Urban

Years of Operation:
Beginning Year: 0

Ending Year: 0

X Unknown

Type of Site Operations:
Junk/Salvage Yard

Waste Generated:
Onsite

Waste Deposition Authorized
By: Present Owner

Waste Accessible to the Public
No

Distance to Nearest Dwelling,
School, or Workplace:

500 Feet

6. Waste Characteristics Information

Source Type
Contaminated soil

Quantity Tier
5.0Oe-01 acres A

Tier Legend
C - Constituent W
V - Volume A

Wastestream
Area

General Types of Waste:
Solvents
Construction/Demolition Waste
Oily Waste

Physical State of Waste as Deposited
Solid
Liquid
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POTENTIAL HAZARDOUS

WASTE SITE

PRELIMINARY ASSESSMENT FORM

IDENTIFICATION

State:
TN

CERCLIS Number:
TND980728034

CERCLIS Discovery Date:
08-19-80

7. Ground Water Pathway

IB Ground Water Used
for Drinking Water
Within 4 Miles:

No

Type of Ground Water
Wells Within 4 Miles:

Municipal

Depth to
Shallowest Aquifer:

30 Feet

Karat Terrain/Aquifer
Present:

No

Is There a Suspected
Release to Ground
Water:

No

Have Primary Target
Drinking Water Wells
Been Identified: No

Nearest Designated
Wellhead Protection
Area:
None within 4 Miles

List Secondary Target
Population Served by
Ground Water Withdrawn
From:

0 - 1/4 Mile 0

>l/4 - 1/2 Mile 0

>l/2 - 1 Mile 0

>1 - 2 Miles 0

>2 - 3 Miles 0

>3 - 4 Miles 40812

Total 40812
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POTENTIAL HAZARDOUS

WASTE SITE

PRELIMINARY ASSESSMENT FORM

IDENTIFICATION

State:
TN

CERCLIS Number:
TND980728034

CERCLIS Discovery Date:
08-19-80

8. Surface Water Pathway Part 1 of 4

Type of Surface Water Draining
Site and 15 Milea Downstream:
Stream
River

Shortest Overland Distance From Any
Source to Surface Water:

2500 Feet
0.5 Miles

Is there a Suspected Release to
Surface Water: No

Site is Located in:
> 500 yr floodplain

8. Surface Water Pathway Part 2 of 4

Drinking Water Intakes Along the Surface Water Migration Path: No

Have Primary Target Drinking Water Intakes Been Identified: No

Secondary Target Drinking Water Intakes:
None
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Page: 6

POTENTIAL HAZARDOUS

WASTE SITE

PRELIMINARY ASSESSMENT FORM

IDENTIFICATION

State:
TN

CERCLIS Number:
TND980728034

CERCLIS Discovery Date:
08-19-80

8. Surface Water Pathway Part 3 of 4

Fisheries Located Along the Surface Water Migration Path: Yes

Have Primary Target Fisheries Been Identified: No

Secondary Target Fisheries:
Fishery Name Water Body Type/Flow(cfs)
NONCONNAH CREEK moderate-large stream/ >100-1000
LAKE MCKELLAR moderate-large stream/ >100-1000
MISSISSIPPI RIVER large river/ >10000

8. Surface Water Pathway Part 4 of 4

Wetlands Located Along the Surface Water Migration Path? (y/n) Yes

Have Primary Target Wetlands Been Identified? (y/n) No

Secondary Target Wetlands:
Water Body/Flow(cfs) Frontage(mi)
moderate-large stream/ >100-1000 >8 to 12

Other Sensitive Environments Along the Surface Water Migration Path: No

Have Primary Target Sensitive Environments Been Identified: No

Secondary Target Sensitive Environments:
None
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Pag*: 7

POTENTIAL HAZARDOUS

WASTE SITE

PRELIMINARY ASSESSMENT FORM

IDENTIFICATION

State:
TN

CERCLIS Number:
TND980728034

CERCLIS Discovery Date:
08-19-80

9. Soil Exposure Pathway

Are People Occupying Residences or
Attending School or Daycare on or
Within 200 Feet of Areas of Known
or Suspected Contamination: No

Number of Workers Onsite: 1 - 100

Have Terrestrial Sensitive Environments Been Identified on or Within
200 Feet of Areas of Known or Suspected Contamination: No

10. Air Pathway

Total Population on or Within:
Onsite 5
0 - 1/4 Mile 0

>l/4 - 1/2 Mile 526
>l/2 - 1 Mile 2049
>1 - 2 Miles 23507
>2 - 3 Miles 36942
>3 - 4 Miles 78076
Total 141105

Is There a Suspected Release to Air: No

Wetlands Located
Within 4 Miles of the Site: No

Other Sensitive Environments Located
Within 4 Miles of the Site: No

Sensitive Environments Within 1/2 Mile of the Site:
None



REGION:
STATE :

04
TN

U.S. ENVIRONMEK /PROTECTION AGENCY
OFFICE OF EMERGENCY AND REMEDIAL RESPONSE

C E R C L I S V I . 2
M.2 - SITE MAINTENANCE FORM

, .: 699
RUN DAI£: 02/03/87
RUN TIME: 13:53:24

* ACTION:

EPA ID : TND980728034

SITE NAME: MEMPHIS ARPT STORAGE AREA-SEL-9

STREET : WINCHESTER

CITY : MEMPHIS

CNTY NAME: SHELBY

LATITUDE : 35/03/04.0
LL-SOURCE: R

SMSA : 4920

SOURCE: S
CONG OISTi 08

ZIP: 38138 « _
CNTY CODE : 157

LONGITUDE : 089/58/26.0
LL-ACCURACY:

HYDRO UNIT: 08010210
INVENTORY IND: Y REMEDIAL IND: Y

NPL IND: N NPL LISTING DATE:

SITE/SPILL IDS:
RPM NAME:

SITE CLASSIFICATION:
DIOXIN TIER:

RESP TERM: PENDING ( )

REMOVAL IND: N FED FAC IND: N

NPL DELISTING DATE:

RPM PHONE:

SITE APPROACH:

REG FLD1: REG FLD2:

NO FURTHER ACTION < >
ENF DISP:

SITE DESCRIPTION:

NO VIABLE RESP PARTY ( )
ENFORCED RESPONSE ( )

VOLUNTARY RESPONSE ( )
COST RECOVERY ( )

* PENDING (_) NO FURTHER ACTION (_)



U.S. ENVIRONMEI / PROTECTION AGENCY It 700
REGION: 04 OFFICE OF EMERGENCY AND REMEDIAL RESPONSE RUN D*fE: 02/03/87
STATE :TN C E R C L I S V 1 . 2 RUN TIME: 13:53:24

M.2 - PROGRAM MAINTENANCE FORM

" ACTION: _

SITE: MEMPHIS ARPT STORAGE AREA-SEL-9

EPA ID: TND980728034 PROGRAM CODE: HOI PROGRAM TYPE:

PROGRAM QUALIFIER: ALIAS LINK : « __ _

PROGRAM NAME: SITE EVALUATION « __________________________

DESCRIPTION:



REGION: 04
STATE : TN

U.S. ENVIRON*^ /PROTECTION AQENCY
OFFICE OF EMER8ENCY AND REMEDIAL RESPONSE

C E R C L I S VI.2
M.2 - EVENT MAINTENANCE FORM

i: 701
RUN DATE: 02/03/87
RUN TIME: 13:53:24

SITE: MEMPHIS ARPT STORAGE AREA-SEL-9
PROGRAM: SITE EVALUATION

EPA ID: TN0980728034 PROGRAM CODE: HOI
FMS CODE: EVENT QUALIFIER :

EVENT NAME: DISCOVERY
DESCRIPTION:

ORIGINAL

START:

COUP :

HO COMMENT:

RG COMMENT:

COOP AGR *

CURRENT

START:
COMP :

AMENDMENT « STATUS

* ACTION:

EVENT TYPE: DS1

EVENT LEAD: E * _
STATUS: * __________

ACTUAL

START:

COMP : 12/01/79

STATE X

0



REGION: 04
STATE : TN

U.S. ENVIRONMEK / PROTECTION AGENCY
OFFICE OF EMERGENCY AND REMEDIAL RESPONSE

C E R C L I S V I . 2
M.2 - EVENT MAINTENANCE FORM

J: 702
RUN D«iE: 02/03/07
RUN TIME: 13:53:24

SITE: MEMPHIS ARPT STORAGE AREA-SEL-9
PROGRAM: SITE EVALUATION
EPA ID: TND980728034 PROGRAM CODE: HOI

FMS CODE: EVENT QUALIFIER :
EVENT NAME: PRELIMINARY ASSESSMENT

DESCRIPTION:

ORIGINAL

START:

COMP <

HO COMMENT:

RG COMMENT:

COOP AGR ft

CURRENT

START:

COMP :

AMENDMENT « STATUS

* ACTION:

EVENT TYPE: PA1

EVENT LEAD: S " _
STATUS: " __________

ACTUAL

START: 01/01/84
COMP : 08/01/84

./__I.

J——I.

STATE X
0



REGION:
STATE :

04
TN

U.S. ENVIRONMEN /PROTECTION AGENCY
OFFICE OF EMERGENCY AND REMEDIAL RESPONSE

C E R C L I S V I . 2
M.2 - EVENT MAINTENANCE FORM

I i 703
RUN D*,t: 02/03/87
RUN TIME: 13:53:24

SITE: MEMPHIS ARPT STORAGE AREA-SEL-9
PROGRAM: SITE EVALUATION
EPA 10: TND980728034 PROGRAM CODE: HOI

FMS CODE: EVENT QUALIFIER :
EVENT NAME: SITE INSPECTION

DESCRIPTION:

ORIGINAL

START:

COMP :

HO COMMENT:

RG COMMENT:

COOP AGR •

CURRENT
START:
COMP :

AMENDMENT » STATUS

• ACTION:

EVENT TYPE: SI1

EVENT LEAD: E " _
STATUS: * __________

ACTUAL

START: 08/01/80

COMP : 08/01/84

——/——f—

STATE X

0



REGION: 04
STATE : TN

U.S. ENVIRONMEK /PROTECTION AGENCY
OFFICE OF EMERGENCY AND REMEDIAL RESPONSE

C E R C L I S V 1.2
M.2 - EVENT MAINTENANCE FORM

.: 704
RUN D*iE: 02/03/87
RUN TIME: 13:53:24

SITE: MEMPHIS ARPT STORAGE AREA-SEL-9
PROGRAM: SITE EVALUATION

EPA ID: TND980728034 PROGRAM CODE: HOI

FMS CODE: EVENT QUALIFIER :
EVENT NAME: SITE INSPECTION

DESCRIPTION:

ORIGINAL

START:
COMP :

HQ COMMENT:

RG COMMENT:

COOP AGR tt

CURRENT
START:

COMP :

AMENDMENT « STATUS

* ACTION:

EVENT TYPE: SI2
EVENT LEAD: S " _

STATUS: * ___________

ACTUAL

START: 08/01/80
COMP : 08/01/84

—/——I—

STATE X

0



REtSI'ON: 04
STATE : TN

SITE: MEMPHIS ARPT STORAGE AREA-SEL-9

EPA ID: TN0980728034

COM
NO COMMENT
001 STORAGE AREA FOR VARIOUS ITEMS USED

IN MAITENANCE ARPT FACILITIES
002 IN THE 08/19/80 EPA S.I. REPORT SOM

E SPILLAGE WAS NOTED. NOT USED

003 FOR DISPOSAL. RUNWAY DEICERS, FUEL,

TAR, ETC. CONTACT: CHUCK GRAVES

004 AIRFIELD MALINT. SUPERVISOR, (901)3

45-7777.

U.S. ENVXRONMEK /PROTECTION AGENCY
OFFICE OF EMERGENCY AND REMEDIAL RESPONSE

C E R C L I S V I . 2

M.2 - COMMENT MAINTENANCE FORM

.: 705
RUN DAI£: 02/03/87
RUN TIME: 13:53:24

ACTION



TENNESSEE DEPARTMENT OF HEALTH AND ENVIRONMENT

OFFICE CORRESPONDENCE

DATE: September 25, 1984

TO: The Files

FROM: W- Barry Brawley

SUBJECT: §3072 Program - Site Investigations
Memphis Airport Storage Area SEL-9
Memphis, TN.
TND 980728034

FROM TO DATE

MENRHI5 AIRPORT STORAGE AREA
SEL-9

FROM DATE

TO

On June 6,1984, Barry Brawley and Tom Golden of The Tennessee Depart-
ment of Health and Environment, §3012 Program visited the Memphis
Airport Storage Area, designated SEL-9 by the EPA's EPIC Survey.
Mr. Chuck Graves, Air Field Maintenance Supervisor, allowed access to
the site and answered questions.
The Memphis Airport Storage Area was identified by an aerial survey
conducted by tne EPA known as the EPIC survey. This site was dlslgnat-
ed SEL-9. The site consists of an open field area adjacent to the air-
port's runways where various numbers of drums are stored. The drums con-
tain substances used in the maintenance and upkeep of the runways. All
drums are stored on pallets or directly on the ground. According to
Mr. Graves, no land disposal has ever occurred at this site; however, very
small amounts of ground stain were observed around the drums. Mr. Graves
was advised to contact the Memphis Field Office of the Division of Solid
Waste Management for current regulations regarding this situation.

Based on the facts that this site is used only for storage of raw materials
and no land disposal has occurred, there is NO FURTHER ACTION required
by the §3012 Program.

WBB/tad



oEPA POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART 1 • SITE LOCATION AND INSPECTION INFORMATION

1. IDENTIFICATION
01 STATE 02 SITE NUMBER

II. SITE NAME AND LOCATION
01 SITE NAME ,.•«* :o**m or

*
02 STREET. ROUTE NO.. OR SPECIFIC LOCATION IDENTIFIER

M COUNTY

5helbi/y*< /
OBCONO

09 COORDINATESLATrruoe i o TYPE OF OWNERSHIP <c/»c« am
Q A. PRIVATE C B
2 F. OTHER ___

C C. STATE D
——— DO.

COUNTY V
UNKNOWN^

I. MUNJOPAL

III. INSPECTION
01 DATE OF M BlTI ITATUS

04 AGENCY PERFORM* IP WBPfWZ « iCMw

C A ERA =• •. EPA CONTRACTOR

03 YEARS OF OPERATION
1

BEGINNING YEAR ENDING YEAR
_JL UNKNOWN

. STATE - F. STATE CONTRACTOR

IT

~ C MUNICIPAL C 0. MUNCTAL CONTRACTOR.
D Q. OTHER.

IV. INFORMATION AVAILABLE FROM
01 CONTACT 02 OF

^f ni^flQA"Qo«^V>Qr\'V/'_____
06 OROANCATION 07 TELEPHONE MO.

03 TELEPHONE MO.

04 PERSON RESPONSIBLE FOR tlTE MtKCTION FORM OS AOENCY

(Wr

NDATE

MONTH CM*

EPA FORM 2070 ft (7-61)



POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART 2 • WASTE INFORMATION

I. IDENTIFICATION
01 STATE 02 SITE NUMBER i-

II. WASTE STATES, QUANTITIES, AND CHARACTERISTICS
01 PHYSICAL STATES iCf

Z A. SOUO
~ B POWDER. FINES
- C SLUDGE

E SLURRY
F. LIQUID
Q. OAS

C 0. OTHER

02 WASTE QUANTITY AT SITE
IHmurtt«/ MM OuanMIM

•HIM to namoaww

TONS —————————

CUBIC YARDS —————————

NO.OFOWJMS —————————

03 WASTE CHARACTEWSTCS iC/.«. « nw •KX>>/

- A. TOXIC
^ B CORROSIVE
'C C RADIOACTIVE
^ D. PERSISTENT

C E. SOLUBLE
Z F MFECTIOUS
U Q. FLAMMABLE
= H. IQNITABLE

•Z I HWHCY VOLATILE
- J EXPLOSIVE
C K REACTIVE
C L. INCOMPATIBLE
C M NOT APPUCABLE

III. WASTE TYPE
CATEGORY SUBSTANCE NAME 01 (MOM AMOUNT 02 UNTT OF MEASURE 03 COMMENTS

SLU SLUDGE

OLW OILY WASTE

SOL SOLVENTS

PSD PESTICIDES

OCC OTHER ORGANIC CHEMICALS
ICC INORQAMJCCIKMICAL8
AGO ACIDS
•AS BASES
MES HEAVY METALS

IV. HAZARDOUS SUBSTANCES 1*1
01CATMORY 02BUBSTANCCMAMI OtCABNUMMR 04 STORMi/MPOSAL MBTHOO 0» CONCENTRATION

V. FEEDSTOCKS^ MXCAS

CATEGORY 01FEH>STOCKNAMi OlCMNUMBtR CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER

FDS FDS

FDS FDS

FDS FDS

FDS FDS

VI. SOURCES OF INFORMATION ,c». I. •(••>• KM. I

EPA FORM 2070 13(7-81)



PART 3

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

I. IDENTIFICATION
01 STATE! 02 «TE NUMKR1 STATE!
•fto I

N. HAZARDOUS CONDITIONS AND INCIDENT*
01 - A GROUNDWATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED:

02 C OBSERVED (DATE ___
04 NARRATIVE DESCRIPTION

D POTENTIAL D ALLEGED

01 C •. SURFACE WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED: .

02 ~ OBSERVED (DATE: ___
04 NARRATIVE DESCRIPTION

.) C POTENTIAL C ALLEGED

01 C C. CONTAMMATION OF AM
03 POPULATION POTENTIALLY AFFECTED:

02 D OBSERVED (DATE: __
04 NARRATIVE DESCROTON

.) CPOTENTIAL

01 u D. FMSVEXPXOeVE CONOmONS
03 POPULATION POTENTIALLY AFFECTED:

02 C OBSERVED (DATE: __
04 NARRATIVE DESCRPTION

CPOTEKnAL

01 -> E. OWSCT CONTACT
03 POPULATKX POTENTIALLY AFFECTED:

02 C OBSERVED (DATE: ___
04 NARRATIVE DESCRIPTION

: POTENTIAL

01 C F. CONTAMMATION OF SOL
03 AREA POTENTIALLY AFFECTED:

02 D OBSERVED (DATE: ___
04 NARRATIVE DESCRrnON

C POTENTIAL

01 3 Q. OHNKMO WATER CONTAMMATION
03 POPULATION POTENTIALLY AFFECIEU: -

02 C OBSERVED (DATE: __
04 NARRATIVE DESCRIPTION

I POTENTIAL

01 D H. WORKER EXPOSURE/MJURY
03 WORKERS FOTBNTIAU.V AFFECTED:

02 D OBSERVED (DATE: ̂ _
04 NARRATIVE DESCRIPTION

O POTENTIAL D ALLEGED

01 D I. POPULATION EXPOSURE/MJURV
03 POPULATION POTENTIAU.Y AFFECTED

02 C OBSERVED (DATE: __
04 NARRATIVE DESCRmON

D POTENTIAL : ALLEGED

I PA FORM 2O70 13 (?-• 1)



jj A-
H I-rVfl POTENTIAL HA ZARDOUS WAST
*>ti7\ SJTE INSPECTION REPORI

PART 3- DESCRIPTION OF HAZARDOUS CONDITI

f aiTF >• nCNTFICATION
01 STATElo? SITE MUMKM /

MU* Aun Iftir'lflKUTtt 1 KJ II^/MUV / ^AOtf r^

N. HAZARDOUS CONDITIONS AND INCIOCNTS c<*.«.u«»
01 C J DAMAGE TO FLORA 02 C OBSERVED (OAT
04 NARRATIVE DESCRIPTION

*

01 G K. DAMAGE TO FAUNA 02 G OBSERVED (DAT
04 NARRATIVE DESCRIPTION OKM...MUI «/»«••>

01 C L CONTAMMATION OF FOOD CHAIN 02 C OBSERVED (DAT
O4 NARRATIVE DESCRPTION

01 C M. UNSTABLE CONTAINMENT OF WASTES 02 C OBSERVED (OAT

f - • . . . • - } n POTtMTUL n ALLEQFO

p. l O POTENTIAL f ALiBOFn

E ...... _l n POTENTIAL CALHOEO

f' ,, , ._ „ ( P M,IIKMTV41 n All̂ BBn

rnoN

01 C N. DAMAGE TO OPFSfTE PROPERTY 02 C OBSERVED (DATE: I C POTBNTIAL ~ HIIJtCD
04 NARRATIVE DCSCRmOM

01 G O. CONTAMMATION OF SEWERS. STORM DRAINS. WWTP» 02 C OBSERVED (DAT
04 NARRATIVE DESCRrnON

01 Z P. ILLEGAL/UNAUTHORIZED DUMPING 02 C OBSERVED (DAT
04 NARRATIVE DESCRmON

Fr ) H POTENTIAL H ALLKJSD

F ) ~ POTICNTIAI -• Al 1 ftlfn

06 DESCRPTION OF ANY OTHER KNOWN, POTENTIAL. OR ALLEGED HAZARDS

M. TOTAL POPULATION POTBMTIAU.Y APnCTID

IV. COMMENTS

,

V. SOURCES OF INFORMATION -c» .MC* ***** .,».<». urn. Mr» ,~~n,

•

EPA FORM2O70-13(7-811



&EFA POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION

PART 4 - PERMIT AND DESCRIPTIVE INFORMATION

1. IDENTIFICATION
0 1 STATE I 02 SITE NUMBERH21

II. PERMIT INFORMATION
01 TYPE OF PERMIT ISSUED

ex. NPOCS

02 PERMIT NUMBER 03 DATE ISSUED 04 EXPIRATION DATE 05 COMMENTS

B UIC

DC. AIM
O MCRA

GE. MCMAWTCMIM STATUS
GF. SPCCMAN
CO. STATE r

DH

El. OTHER litttt,,

GJ. NONE
IK. SITE DESCRIPTION
OtSTOfMOfcDIBPOSAt.fC*M*«iMr<iw»

a A. SURFACE IMPOUNDMENT

M AMOUNT 03 UNIT OFMBASUftE

C. DRUMS. ABOVE (MOUND
D. TANK. ABOVE (MOUND

G E. TANK. MLOW GROUND
EF. LANDFILL
EG. LANDFARM
EH.OPfNOUMP
G I. OTHER __

04 TREATMH4T rCMM W «w.

G A. NCENERATON
O B. UNOEROROUNDMJKTION
E C. CHEMICAL/PHYSICAL
C D. BIOLOGICAL
E E. WASTE OtLPROCESSWO
E F. SOLVENT RECOVERY
E Q. OTHER RECYCUNQ/fWCOVBffY
G H. OTHER ______________

07 COMMENTS

IV. CONTAINMENT
01 CONTAINMENT OF WASTES ICItfc* ontl

~ A ADEQUATE. SECURE s MODERATE G C INADEQUATE. POOR C D. INSECURE. UNSOUND. DANGEROUS

02 oescsiPTiON of DAUMS. onciNO. UNEW. Mwntm. ETC.

or

V. ACCESSWLITY
01 WASTE EAM.YACMSMLE: Q YES
02 COMMENTS

VI. SOURCES OF INFORMATION ic~ . « ««. r*.

EPA FORM 2070-13 (7-61)



A S-r-** POTENTIAL
OCRr\ WTE

PART 6- WATER, DEMC

H. DRINKING WATER SUPPLY

01 TYPE OF ORMKMO SUPPLY 0!

SURFACE WELL El
COMMUNITY A. D B-X.
NON-COMMUNTTY C. D D.yL

m. OROUNOWATER
01 OIIOUNDWATKII USE M MCMrrVfOkMawl

D A. ONLY •OUNCE FOR DRMMNO 'Xs.OMMKMO

. HAZARDOUS WASTE SITE '' "̂ N
c
T.IF.t|AJ!g*! ..

NSPECTION REPORT "̂l̂ sSTz^^

[STATUS ' OSaSTAMCETOSni

NOANGERED AFFECTED MONTTORED
AR • n en A. , (-q
P n f n f n a ,, ., ^

n C COMMFRCIAL. MOUSTNML MWATION Q O NOTUEBD, IINUEBMLE

COMMEBOAL. ijOUSTBIAL. MPJOATION

MOEPTHTOWaUNMVATCN OS BPEttTOH OF QROUNOWAT

Ct

DYSS COMMBNT8 "
DNO

IV. SURF ACE WATER

OF CONCERN OFAQUPBM ,̂

-wn <on) DY1* '̂ M0

mim'iK

11OBCHM IEAHEA

CYES COMMENTS

01 SURFACE WATVIUSE/caM***

>S>. RESERVOIR. RECREATION O B. BRWATON. ECONOMICALLY C C. COMMERCIAL. MOUSTRIAL D D. NOT CURRENTLY USED
' DRMKJNQ WATER SOURCE IMPORTANT RESOURCES

02 APFfCTnypoTEMnAu.v AFFECTED soon OF WATER
NAME: AFFECTED DISTANCE TO SITE

n imn
n (mil
n (mil

01 TOTAL POPULATION WITNM

ONEIDMLEOFSITE TWO (2) MUS OF STTE
A •

NO Of PCM9ONS NO. Of PWSOMS

02 MSTANCE TO NEAMEST POPULATION

THREE (3) MIUS OF STTE
C. _ ! .(mi(

NO OFPERSON3

04 DISTANCE TO NEAREST OFF-SITE SUUMQ

I
' Jmlli ——————————— '""

EPAFOMM 2070-13 (7-ai)



POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART 5 • WATER. DEMOGRAPHIC, AND ENVIRONMENTAL DATA

I. IDENTIFICATION
01 tU € 102 SITE NUMBER

VI. ENVIRONMENTAL INFORMATION
01 PERMEABILITY OF UNSATURATED ZONE iCutt* OMJ

D A. 10-»- 10~*cm/MC C B. 10-'- 10-»cm/»«c G C. 1C"4 - 10-Jcntft«c C 0. GREATER THAN 10-*cm/MC

02 PERMEABKJTY Of BEDROCK ICMO ml

C A. IMPERMEABLE C B. RELATIVELY IMPERMEABLE 2 C. RELATIVELY PERMEABLE C 0. VERY PERMEABLE
U.«MMn l0~*MkM« r>0~ 4 - >0~'cnrMCJ IIO~'- IO~4a»HC/ rarMWMW IO~*««rM<

03 DEPTH TO BEDROCK

-(ft)

04 DfPTW OF CONTAMINATED SOIL ZONE

___________(ft)

06 SOIL pH

0« NET PWOWATION 07 OM VlAR 24 HOUR RAMP AU.

.(to) _!_<*»)

0« SLOPE
SITE SLOPE I DIRECTION OF 8m SLOPE

09 FLOOD POTINTIAi.

.Y6ARFLOOOPUMN

10

C SITE IS ON BARRIER ISLAND, COASTAL HIGH HAZARD AREA. RjOOOWAY

1 1 DMTANCE TO WCTlANMif «M*

ESTUARMK OTHER

.W -<«*)

12 DISTANCE TOCRTMCAL HAVTAT^

ENDANGERED SPECBU:
13LANOUSCMVBMTY

DWTANCETO:
RUBENTIAL AREAS: NATONAL'STATE PARKS.

FORESTS. OR WILDLIFE RESERVES

-(mi)

•RMEAOLAND

>/0 ^ O. .(Mil

14 oeSCRVTION OF SITE M RIUTim TO auRROUNDMO TOPOtVMPHY

VII. SOURCES Of MPOfHMTIOM «...

EPA FORM 2070-13 (7-«11



oEFtt prvrctJTiAi HAZARDOUS WASTF SITF 1 3eJtT,IFKiU!2M«,,
SITE INSPECTION REPORT °'̂ V J tm^T>5rr)?V^

H. SAMPLES TAKEN

SAMPLE TYPE

GROUNDWATER

SURFACE WATER

WASTE

AJR

RUNOFF

SPU.

SOU.

VEGETATION

OTHER

01 NUMKM OF 02 SAMPLES SENT TO 03 ESTIMATED DATE
SAMPLES TAKEN RESULTS AVALAU

M 0 rf">-r - I /\ \-JLAs\

'

•

H. fVBJD MEASURMENTS TAKIN
OITVPf mooMMwm

IV. PHOTOGRAPHS AND MAP*

01 TYPE 0 GROUND y(*BWL 1 02 M CUVTOOV OF ———— fifft - ffflCr ̂ "frfc^, ———————————————————————————

03 MAPS 04 LOCATION OF MAPS '
C- YES

V. OTHER FIELD DATA COLLECTED ̂ -••••-—••••ewM

•

VI. SOURCES OF INFORMATION IO»MII«>III»«IIH. •». «•» at*. •**»• mm in. ntual

ERA FORM 2O70-13 (7-61)



^ _._ .- POTENTIAL HAZAF
•JVrFjrX SITEINSPEC
^^"™1 ** PART7-OWNE

M. CURRENT OWNER(S)
31 NAME

03 STREET AOOrtlsSf'O fu mD'ftci 1

05 CITY D6 STATE

01 NAME *

03 STREET ADDRESS" 0 tf KfO' •* I

OS CITY BSSTATE

01 NAME

03 STRUT ADDRESS ">0 tor *rt> •-•*.>

O5 CITY M STATS

01 NAME

03 STRUT AOOMSSS" C •». »«'. «e i

OS CITY OS STATI

02 0+B NUMBER

04 SIC COM

07 Z*> CODE

02 DfS NUMBER

04 SIC COM

or ZIP COM

02 0*8 NUMBER

04SCCOM

or ZV*COM

02 Of B NUMBER

04 SIC COM

or ZIP COM

III. PREVIOUS OWNB*S),i«*Mi >«•«*«
01 NAME

03 STREET «DOREII<» o •». *W >. «t.j

OS CITY OS STATE

01 NAME

03 STREET ADDRESS if O. «... HfO ». •* j

OS CITY SS STATE

01 NAME

03 STREET AOORSSS^ O •*•*>• «c)

OSCITY MSTATI

V. SOURCE* Of INFOMIATION <c»m.~,«* .....

02 Ot-S NUMBER

04 SIC CODE

or z* COM

020+BMUMBER

04SCCOM

or z» coot

02 Of B NUMBER

04SCCOM

orzrcoM

»pOf S WASTF SITF ' IDENTIFICATION

TION REPORT "'-T^J6 \
B IfclC/^BftJ A Tl/^kl 1 l^» J

2 SITE NUMBER .
ZAKollXoli'

PARENT COMPANY ,.««:«»»,
OS NAME

1 0 STREET AOOMESS i' O •». **0 •. «e.J

12 CITY 13 STATE

OS NAME

10 STREET ADDRESS if o. *o* KfO*. *t.>

12 CITY U STATE

OS NAME

10 STRUT AOOMUStO 0. •» «W». «K

12 CITY 13 STATE

OS NAME

10 STREET AOOMESS (» 0 •». W0«. we.J

12 CITY 13 STATI

09 D-t-B NUMBER

ilSCCOM

c&61

OtD^SNUMBCR

11SC COM

142tPCOESJ

MO4-BMUMHR

JÎ ——

OSO^SMUMVI

IT"MZPCOflE

IV. REALTY OWNIRW f)rjjjrc«. .-rn«r-TTr-r— r

01 NAME

03 STREET AOOMESS If O. «H. KfO •. M 1

OS CITY O« STATE

01 NAME

02D+BNUMBS9

04BCCOM

orzvcoM

020+BNUWER

03 STREET ADDRESS ifO»~.*FO ».««.> I04SCCOM

OSCITY OS STATE

01 NAME

03 STREET ADDRESS If.O. *M. HfOf. *K >

OSCITY OS STATE

O^O^SNUMER

I04BCCOM

or ZIP COM

EPA FORM 2070-13 (7 «1)



^ _._ . POTENTIAL HAZAR
A RnX SITE INSPEC1
^^•— • ** PART«-OPERAT<

II. CURRENT OPERATOR ^M.««rVM>ta«.MWr(

^flrxr

02 D+B NUMBER

03 STREET ADDRESS ifO «o>. *rt> • MC.J

os CITY 06 STATE

04 SIC CODE

07 ZIP CODE

OS YEARS OF OPERATION OB NAME OF OWNER

U.MICVIOUSOPaWTORWru«<M>wM »«.«»«• o r̂/MMniimemn
01 NAME 02 D+B NUMBER

03 STREET ADDRESS ^.O.«M.MW«.«c.j

os crrv btiVATi

04 SIC CODE

072PCOOE

otvcAraoromuTiON MNAMI or owMmouMna THIS PERIOD

01 NAME 020-t-tNUMWK

03 STWKT AGON8S8/*Q- Mur. *M*. ttt.l

OS CITY M STATE

04 SIC COOK

07 ZIP CODE

Oi YEARS OF OPERATION 0« NAME OF OWNER OUMMO TMB PEflKX)

01 NAME 020+BHUMBtfl

03 STREET ADDRESS <*O. *M. wro«. MCJ

OS CITY 0» STATE

04 SIC CODE

07 ZIP CODE

M YEARS OF OPERATION OS NAME OF OMMEN OUPJNO THS PCROO

IV. SOURCCS OF INFORMATION <c~ *..•,••.••*.*•,

DOUS WASTE SITE '• IDENTIFICATION

riON REPORT 01^7°t̂ ^R
v ^

5fl INFORMATION 'TN blK07ZXo3'f-

OPERATOR'S PARENT COMPANY OWP^MI
10 NAME 1 1 0*B NUMttB

1 2 STREET ADDRESS (f 0 CM. HfOn. ttt.l 1 3 SC CODE

14 CITY 11 STATE 1» OP CODE

PREVIOUS OPfRATOM' PARENT COMPANIES OMMW
10 NAME 11 D+BNUIMER

12 STREET ADDRESS (̂  O. fc.. «W». «e.( 13 SCCOBB

ucrrv isSTATf 1« ZIP COM

10 NAME 11 D+BNUUMB

1 2 STREET ADDRESS tf.O ••«. KfO •, He.1 1iSICCOlM

14 CITY 15 STATE KZVCODE

10 NAME 1 1 0+B NUMHM

1 2 STREET ADDRESS tPOtoi.KfD t.tn.i 13 SIC CODE

14 CITY 15 STATE 16 ZV CODE

EPA FORM 2070-13 (7-I1)



A -.—ML POTENTIAL HAZARDOUS WASTE SITE
•Pfa R HEX SITE INSPECTION REPORT
^^ ^^ PART 9 -GENERATOR/TRANSPORTER INFORMATION

1. IDENTIFICATION

01~Tf?
02 SITE NUMBER

II. ON-SITE GENERATOR
01 NAME 02 D+B NUMBER

03 STREET ADDRESS •• O fc>. *rt> • «c i 04 SIC CODE

OS CITY 0« STATE 07 ZIP CODE

IH. OFF-SfTE CKNfRATOR(S)
01 NAME 02 D-t-S NUMBER

03 STREET ADDRESS If.O «M. WO*. •*./ 04 BC COOS

05 CITY OS STATE

01 NAME

072V CODE

02 D+B NUMBER

03 STREET ADDRESS f»O «K. WO*. «•.< 04 SIC COM

06 CITY

01 NAME

03 STREET ADDRESS '• O *w. WO*, ttc.l

OS CITY

01 NAME

03 STREET ADDRESS (P.O «M. WO *. w.>

05 CITY

rV. TRAM«»ORTtR(§)
01 NAME 020-t-BNUMBlR

03 STREET ADDRESS >* O *». WO*. «*J O4 SC COM

OS CITY M STATE

01 NAME

07 ZT COOE

020+BNUMB1R

03 STREET ADDRESS r'0.(«. WO *.MC.J 04 SIC CODE

OS CITY
*

V. SOURCES OP MPOftMATION «a.«..» imn.ni. ,

07 Xf CODE

08 D+B

OSSfAH 07] JIP COM

OZP+B

;:
01 NAME

03 STREET ADDRESS <• O »»« wo .. MC.J

OS CITY

01 NAME

03 STREET ADDRESS r*0 •». WO*. «c )

O6OTY

MD+ftNUMM

OS STATE 07 J

04SCOCM

UP COM

oTT)+BNUMMR

ossTAve 07 J

04 se coot

OPCODE

EPA FOUM 2070-13 (7-



'ft
~i _-«_. POTENTIAL HAZARDOUS WASTE SITE
^V t r>\ SITE INSPECTION REPORT
^^*" ** PART 10 -PAST RESPONSE ACTIVITIES

L BCimPICATION
01 STATEI02 SITE NUMKH

•fk) I Ty» fol 2xcn 41

H. PAST RESPONSE ACTIVITIES
01 a A. WATER SUPPLY CLOSED
04DE8CRmON

01 D • TEMPORARY WATER SUPPLY PROVIDED
04 DESCRIPTION

01 O C. PERMANENT WATER SUPPLY PROVIDED
04 DESCRf'IIQN

01 C 0. SPILED MATERML AMOVED
04 UUCRP1IOM

01 C E CONTAMMATIO SOL REMOVED
040ESCRrTION

01 G i_p, men >mr u * mm i

01 D a. WASTE off ami ELSEWHERE
04 MSCNPTION

01 C H. ON STTf BURUL
04 M8CPJPT10N

01 C 1. M SITU CHEMCAL TREATMENT
04 OESCRPTON

01 a j. M ami BOLOOCAL TREATMENT
04DMCRTTION

01 C K. IN SITU PHY8CAL TREATMENT
04 DESCRIPTION

01 G U ENCAPSULATION
04 DESCRmON

01 D M. EMERQENCY WATTE TREATMENT
04 DESCRIPTION

01 Q N. CUTOFF WALLS
(MDESCRmON

01 O O. EMERQENCY OHUNQ/SURFACE WATER DIVERSION
04DESCMPDON

01 Q P. CUTOFF TRENCHES/SUMP
040€SCRmON

01 C Q SUBSURFACE CUTOFF WALL
04DE8CRmON

02 DATE

MDATE

02 DATE

O2 DATE

02 DATE

Q9QATF

02 DAT*

Q9QATE

02 DATE

07RATP

02 BATE

02 DATE

02 DATE

020ATF

OS DATE

02 DATE

02OATE

03 AGENCY

03AQENCY

03 AGENCY

03AOENCY

03 AGENCY

03 AGENCY

03 AGENCY

03AOEMCY

03 AGENCY

03 AGENCY

03 AGENCY

03 AGENCY

03 AGENCY

03 AGENCY

03 AGENCY

03AOENCY

03 AGENCY

EPAFOHM2070-t3ir-t1)



w
-. ___ _
f%| |¥\
^^*-§ **

-
POTENTIAL HAZARDOUS WASTE SITE

SITE INSPECTION REPORT
PART 10-PAST RESPONSE -

'• IDENTIFICATION

II PAST RESPONSE ACTIVITIES 'C.MMW
01 D R. SARRIER WALLS CONSTRUCTED 02 DATE. 03 AGENCY

01 O S. CAPPMO/COVERMQ
04DESCNPT1ON

02 DATE. 03AQFNCY

01 D T. SULK TANKAOE REPAJRED
04!

02 DATE. 03 AGENCY.

01 3 U.SflOUTCURTAM CONSTRUCTED
04!

02 DATE 03 AGENCY.

01 D V. BOTTOM SEALED
04DE*CRmON

02 DATE.

01 O*. 02 DATE.

01 CX.
04

CONTROL 02 DATE 03 AGENCY.

01 C Y. LSACNATB TflEAIMSMT
041

02 DATE. OSAOSNCY.

01 C Z. AREA EVACUATED
04!

02 DATE. 03AQENCY.

01 G 1 ACCESS TO SITE RESTRICTED
041

02 DATE.

01 Q 2. POPULATION RELOCATED 02 DATE.

01 C 3. OTHER REMEDIAL ACnvmSS
04 DESCRIPTION

02 DATE 03 AGENCY.

M souncn OP

EPAFCWM 2070-13 (7-<1)



POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART 11 • ENFORCEMENT INFORMATION

L MNTMCATION
01 STATE] 02 StTE NUMKft

INFORMATION
01 PAST I r ACTION a vis
021 I OF WffML «TATi. . WaUtATOMV/|NK)WtMe«T ACTION

ML >OUKCiB OF MFORMATION tow

EPAFORM 2070-13 (7-«1)
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SOUTHEAST MEMPHIS QUADRANGLE
TENNESSEE-SHELBY CO.

7.5 MINUTE SERIES (TOPOGRAPHIC)
:,W 4 UAkH(; ; i ! lj U'.lADKANGl K

t ; ; ' Jones



&EPA POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

% ———— ""

GENERAL INSTRUCTIONS: Complete Sections I and m throuch XV of this form as completely as possible. Then use the infonne-
Uoa oa this fom to develop a Tentative Disposition (Section U). FUe this form to ita entirety to the rational Hsxardous Waste Lot
File. Be aura to toclvde all appropriate supplemental Reports to the tile. Submit a copy of the forms to: U.S. Environmental pro-
tection Agency; Site Trackin« System; Hasardous Waste Enforcement Tack Force (EN-33S>. 401 M Su. SW; Washington, DC 20460.

_— • ———— » —— -= —— ̂  I. SITE IDENTIFICATION
A. IIT« MAMeNx^ -4 j . ..

i« C^TT ,* ̂ •^j /

J. j. V_ ^* •• STREET (or ether IrfencllfeO
f^~J*J&f* *£^^ ̂ ^tf ^^ Gf^t / i • X -At i** s+j£~ {**

+ Sil*/f* ^x«.«jX*d<' **•» ( **^
_^^-^^ D* STATE *

/7/f 01/04' $ 7/*1

C. SITE OPERATOR INFORMATION
i. MAMK /y /

"»'. STRCKT • ~"~ '

E. ZIP CODE

_ j7 j_£ // 1 *T/f1P)rfl&'i70rt* * J^A_ ££-~f-Jw//\ • y / i -J '̂* * A i

" ~~ n4~TV^~y7 "" ^"~ ""1 //yswAs
N. REALTY OWNER INFORMATION (If different froet operator of effej /

1 . MAMC

•». CITY

F* COUNTY NAME

t. TCLCPHONC NUMBCR

t. STATK , 1 «. IIP CODE ' ~

^ 1

t. TCLCPMONC NUMBEK

4. STATE 1 S. Zll> CODE

1. SITE DESCRIPTION . J • / ,/ / .X /, /? iJk> fo \?C*fZ /A /%t.r/-e&

J, TYPE OF OWNERSHIP ' "^ f ' S ' f

d 1. FEDERAL [~l 2. STATE Q 1. COUNTY t3J*" MUNICIPAL 1 I S. PRIVATE

D. TENTATIVE DISPOSITION (complete this tection Ittt)
A. ESTIMATE DATE OF TENTATIVE

DISPOSITION (ete., <t»r, e> rr.).

C. PREPARER INFORMATION

1. NAMC
XT ,, j& / L
t-sttftf/'t? •&• /\ flfl

r

B. APPARENT SERIOUSNESS OF PROBLEM

Q 1. MIOM"--*-- PI Z. MEDIUM PI S. LOW ^ ny*. NONE

f , a- TCUCPHONC NUMBCR S. O ATC feio., rf«y. * >"•)

III. INSPECTION INFORMATION
A. PRINCIPAL INSPECTOR INFORMATION

t. ORGANIZATION

B. INSPECTION PARTICIPANTS

1 . NAMC

<3&cie %.4m&iI

'

~ ~~~ 1 4. TELEPHONE NO. (»r»« corf* 4 no'.

1. ORGANIZATION

tK^Ptf
^ «'

•

1. TELEPHONE NO.

cW-fW'VW

*jfe/-»y-7<fV
C. SITE REPRESENTATIVES INTERVIEWED ^corporate olllelflt, workti*. nmldtnti)

I.NAMC

Q/lvttf -Vn^eS

fa 1* fi«t*S

2. TITLE » TELCPHONC NO. |. AODREI1

/^(T ""ft-tfd flfft'l'f' &V/JW,

\-Jnfr f -J &Cc/fi Ty

U '

CPA Pare. T7070-3 nO-T?) PACE 1 OF 10 Continue On Rev«r«e



Continued From Front

i
. INSPECTION IH.PORMATIOJ (conlinuxd)

D. GENERATOR INFORMATION (•Ovrc»» •!
«. MAMC *. T«L,«:Pr0..ll NO. a. ADDRESS 4 . W A S T E TYPE GENERATED

E. TSJANSPOHTER/NAULER INFORMATION
MAMK I. TELEPHONE NO. a. ADDRESS 4 . W A S T E T Y P E T R A N S P O R T E C

F. IF WASTE IS PROCESSED ON SITE AND ALSO SHIPPED TO OTHER SITES. IDENTIFY OFF-SITE FACILITIES USED FOR DISPOSAL.
I. NAME I. TELEPHONE NO. 1. ADORE*!

C. DATE OP INSPECTION
•

$/
H. TIME OF INSPECTION

/*/$•</ /hn
I. ACCESS GAINED BY:(cr*d*nll*li mult h* thawn in •»

. PERMISSION | | 2. WARRANT

IV. SAMPLING INFORMATION
A. Mark 'X' for the type a of aanplea taken aad indicate where they have been sent e.g.. regional lab, other EPA lab, contractor.

•te. and eatlmate when the reaulta will b« available.

I.SAMPLE TYPE
]. SAMPLE

T A K E N
(mmtk •**)

S. SAMPLE SENT TO:
4. PA TE
RESUL T5

A V

OROUNOWATER

b.

C. WASTE

d. AIR

e. RUNOFF

L SPILL

«. SOIL

h. VESETATION

1. OTMEKC-:——'fjr>

B. FIELD MEASUREMENTS TAKEN (>•«., «(«o««f/r/fy. r, PH, •!-..)

I. TYPE I. LOCATION OF MCASUREMEN1 f 1.RESULTS



Continued From P»6f 2
IV. SAMPLING INFORMATION (continued)

c.PHOTOS
OF »>MOTOS

a. CROUNO r~l b. AERIAL

2. PHOTOS IN CUSTODY or:

O. JUTE MAPPED*

VES. SPECIFY LOCATION OF MAPSr
£. COORDINATES

1. LATITUDE <«J*g.-llltn.-aaeO 2. LONGITUDE (def.-min.-«ec.)

V. SITE INFORMATION
STATUS

I. ACTIVE (Tno»a Inducrrialor
al affaa which are aeintf uead

/or •»•«(• (raaxmonl, (fora^a, or rfiapoaal
>n a conrmuinf baaia, «»an I/ mfra-

1 I 2. INACTIVE fTf»»»
aftoa whfcfi no longer re/caiva

I I S. OTHER fspeci/K)'_________________________________
vife* fhal include avcfi incidenrs lilt* "inidnijhf dumping'

wh*r« no regular or conrinuinf u«* of r
>!•• oecurrad.;

for »•

B. IS/'GENERATOR ON SITE*

1. NO [ I 2. YESfipecifr Jenerelor'i four-dicil SIC CodeJ

C. AREA OF SITE fin acraa; D. ARE THERE BUILDINGS ON THE SITE' ,

Ql.NO (\72.YESrapecify) g JT>f

VI. CHARACTERIZATION OF SITE ACTIVITY
Indicate the major site actjvityfie*.) and details relating to each activity by marking 'X* in the appropriate boxes.

A. TRANSPORTER •.STORER C. TREATER

.0 All. I.PILE 1 . F ILTRATION

2.SHIP X.SUNFACC IMPOUNDMENT 2.INCINERATION '. 4 .LANDFARK

a. DRUMS t. VOUUME REDUCTION J. OPEN DUMP
^

. ,\4.TANK.ABOVCGROUND 4.RECYCLING/RECOVERY

.PIPELINE '•.TANK. •CLOW GROUND B. C HEM./ PM YS./TREATMEN'

«. O THEM (*p*cttr): «. OTHERflpaclfr): «. BIOLOGICAL TREATMENT

7 . W A S T E Oil. REPROCESSING 1 7 . UNDt !- :.F*C'I

(.SOLVENT RECOVERY

».OTHERf»peci/y;

i. SUPPLEMENTAL REPORTS: If the «ita fall* within any of In* ci -ccorici lilted below. Svvpl«ra«ntal Rrpon. mutt be conplrtrd
which Supplemental Reports you ha»e filled out and attachrd to lhi« for..

I 1 1. STORAGE l~1 2. INCINERATION f~| 1. LANDFILL l~~l «• ?MPO^DIMPOUNDMENT S. DEEP WELL

*• PHVS'''T'REATMENT Q 7. LANOFARM •• OPEN DUMP Q] 9- TRANSPORTER Q ic. RECVCLOR/REC.

V3. WASTE RELATED INFORMATION
TYPE

I. LIQUID

^.iWASTE

CD I. LI 2. SOLID I I 3. SLUDGE t~| 4. GAS

k. WASTE CHARACTERISTICS

t. CORROSIVE BLZ. IGNITABLE I I 3. RADIOACTIVE I 1 4. HIGHLY VOLATILE

I~) *. TOXIC i. REACTIVE [ 1 7. INERT 1 | •. FLAMMABLE

' ™ 7GATE
I. Are rvcorda o/ waatea available? Specify Item* «uch aa roaiufeata. ln**ntorie«, etc. below

f PA Fa.« 720704 (10-7»> PACE 3 OF 10 Conrmuc i>n



From Front
vn. w

2. Estimate the amount (tpecitf «f»W of rneeat i
a. SLUDOE

.V?.u;U*T

UNIT OF MEASURE

~~ '"PIOMENTS

METAL*
* SLUO«BS

.ALUMINUM
* SLUDOE

k. OIL
AMOUNT

UNIT Or MEASURE

—— „,«'«•»
WASTES

J,, OTHERS,,-

iSTE RELATED INFORMATION {continued)
•u) of waste by catecory; mark 'X' to indicate which wastes are present.

c. SOLVENTS
AMOUNT

UNIT OF MEASURE

•K'
^M

•M

..HAUOCENATEO
SOLVCNTS

NON-NALO6NTO
* SOLVENTS

d. CHEMICAL*
AMOUNT

UNIT OF MEASURE

——

——

11 ACI0S

PICKLINft
* LIQUORS

»t CAUSTICS

4i PESTICIDES

SI DYES/INKS

181 CYANIDE

171 PHENOLS

(SI HALOGENS

(•I PCS

IIOIMETALS

(M,OTH««f.p.e./rJ

«. SOLIDS
AMOUNT

UNIT OF MEASURE

X '
— 1 1 1 F L V A SH

III ASBESTOS

MILLINC/MINE
TAILINGS

FERROUS SMELT
INC W A S T E S

NON-FERROUS
SML TG. WASTES

». OTHER
AMOUNT

UNIT OF MEASURE

__ in LA BORA TORY.
PH»BM»CEUT.

121 HOSPITAL

111 R A D I O A C T I V E

UIMUNICIPAL

__ 'SI OTMERfapvCriV;

0. LIST SUBSTANCES OF GREATEST CONCERN Wt4lCH ARE ON THE SITE fp/»c. in d»tc*ndlnt order ol htimril)

1.SU8STA

2. fORM J. TOXICITY
(mmrk 'X') fm«r* -X-)

LID
b. c. VA. •.

LIO. POR MIOM
b.

MEO
e. it.

. LOW NONI

AS NUMBER 5 AMOUNT 6. UNIT

Vin. HAZARD DESCRIPTION
FIELD EVALUATION HAZARD DESCRIPTION: Place an 'X' in the box to indicate that the listed hazard exists. Describe th<-
hazard in the space provided. •
| __ | A. HUMAN HEALTH HAZARDS



VIII. HAZARD DESCRIPTION (continued)
fl «. NON-WORKER INJURY/EXPOSURE

j~l C. WORKER INJURY/EXPOSURE

D. CONTAMINATION OF WATER SUPPLY

1 1 E. CONTAMINATION OF FOOD CHAIN

f~1 F. CONTAMINATION OF GROUND WATER

I 1 C. CONTAMINATION OF SURFACE WATER

KPA fttm TJ070-J (10 t̂) PACE S OF 10 Continue On Reverse



. HAZARD DESCRIPTION (aontinuid)
. OAMAGK TO FLORA/rAUNA

I 1 I. FISH If ILL

|~1 J- CONTAMINATION OF AIM

I I K. NOTICEABLE ODORS

. CONTAMINATION OF SOIL

A

O '

[ 1M. PROPERTY DAMAGE

BPA P»* T2070-J (10-7*) PAGE 6 OF 10 Continue On



* ••

Continued Prom Page 6
VIII. HAZARD DESCRIPTION (-confirmed)

. F»RE OR EXPLOSION

O. SPILLS/LEAKING CONTAINERS/RUNOFF/STAGING LIQUID

/ &*& S

P. SEWER, STORM DRAIN PROBLEMS

Q. EROSION PROBLEMS

. INADEQUATE SECURITY

______ ____i

*• INCOMPATIBLE WASTES

EPA Form T2070-3 (10-79) PACE 7 OP 10 Oli



VIII. HAZARD DESCRIPTION 'continued;
I I T. MIONICKT DUMPING

I I U. OTHER

IX. POPULATION DIRECTLY AFFfCTED BY SITE

A. LOCATION OF POPULATION B. APPROX. NO.
OF PEOPLE AFFECTED

C. APPROX. NO. OF PEOPLE
AFFECTED WITHIN

UNIT A R E A

C . A O P R O X . N O
OF BUILCIN 3S

A F T E C T E O

E. D I S T A N T E
TO SIT1

, sprrilr unir j i

I.IN HCtlOCNTIAL A R E A S

IN COMMERCIAL
'OR INDUSTRIAL A R E A S

IN PUBLICLY
' TRAVELLED A R E A S

PUBLIC us<- A R E A S

A. DEPTH TO GROUNDWATENf«p*cf/r unit)
X. WATER AND HYDROLOCICAL DATA

fc. DIRECTION OF FLOW C. CROUNCWATER USE IN VICINITY

O. POTENTIAL YIELD OF AQUIFER C. DISTANCE TO DA4NKING WATER SUPPLY
(*p*ciiy unit of m«a«ur*J

F. DIRECTION TO DRINKING W A T E R SUPPLY

C. TYPE OF DRINKING WATER SUPPLY

I | 1. NON-COMMUNITY
<l$CONNECTIONr

2. COMMUMITV (ipvclly lomm):
> IS CONNECTIONS

I I 1. «UP.r ACE WATER I—I 4. WELL

EPA F«nn T2070-] PACE • OF 10 Continue On Page 9



Continued from Pvtf* f
X. WATER AND HYDROLOGICAL DATA (continued)

H. LIST Aki. DRINKING WATER WELLS WITHIN A 1/4 MILE RADIUS OF SITE

t. WELL. ' t. OERTM
(tf»ctlr unit)

i
V

I. RECEIVING WA ER

1 . NAME

1. LOCATION
NON-<
MUNI

:OM- COMMUM-
TY ITY
•Xf> faiark «X'j

1 —— i X. SEWERS l~1 ». STREAMS/RIVERS

C3 4. LAKES/RESERVOIRS l~l ». OTHERf»P»e(/K;

• . SPECIFY USE AND CLASSIFICATION OF RECEIVING WATERS

XI. SOIL AND VEGITATION DATA
LOCATION OF SITE IS IN: |

[3] A. KNOWN FAULT ZONE Q 8. KARST ZONE Q C. 100 YEAR * 1 O '• . '• O. WETLAND I

Ll E. A REGULATED FLOODWAY [~] F. CRITIC AL H *BITAT £J G. RECHARGE iO • • -" ~ L 'OUIFER

- XII. TYPE OF GEOLOGICAL MATERIAL OBSERVEC <t
Mark 'X' to indicate the typefa) of geological material observed and specify where

•X 'X
— A. OVERBURDEN —

t .SAND

X. CLAY

1. GRAVEL

X 4

B. BEDROCK <*o»cllr b»low) —

XID. SOIL PERMEABILITY

! I A. UNKNOWN j I B. VERY HIGH r/00,000 to 1000 eoi/«*e.J

! 1 D. MODERATE (10 to .1 cm/«.cO 1 1 E. LOW (.1 la .001 cm/t*c.)

nece»B«.. '•• •' i . ".,l pans. I
r • ', . lly ()»|0» > j

j

1
i

[_ "] C * Mi i . . . - - - - i r'tee.;

| ) ? v" >• ' ••» • . / -> 00001

i

cm/ *»€•) j

G. RECHARGE AREA

r~1 i. yes rn 2. NO >. COMMENT*
H. DISCHARGE AREA

1 1 1. YES n 2. NO J. COMMENTS:
I. SLOPE
1. ESTIMATE » OF SLOPE 1 2. SPECIFY DIRECTION OF SLOPE. CONDITION OF SLOPE. ETC.

J. OTHER GEOLOGICAL DATA »

f

f

l'

Pen* T2C70-3 (10-79) PACE 9 OF 10 Canrinue On Reverst



Continued From Front
XIV. PERMIT INFORMATION

List all applicable p«rmiti h«ld by th« »it« -.p* provid* th« f«Uttd mtotmatio*.

A. PEHMIT TYPE I. IMUINt,
AGENCY

C. PCMMIT
NUMiEU

O.DATE
IttUEO

EXPIRATION
DATE

r. IN COMPLIANCE

VII
I.

NO
J. UN-

K N O W M

XV. PAST REGULATORY OR ENFORCEMENT ACTIONS
I I NONE [ I YES f.umn.«r(«« /n rfl/« *p«c«;

NOTE: Lased on the information in Sections III through XV, fill out the Tentative Disposition (Section II) in format ion
on the first page of this form.

ERA Form T2070-J (10-79) PACE 10 OF 10



•z.
V>!

IL SITE NAME AND LOCATION

POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT

PART 1 • SITE INFORMATION AND ASSESSMENT

-9
04 STATE osapcoo

^™

_*

MCOUNTV

LONorruoe
-43. £1 B .̂

UL RCSPONSIBLS PARTIES
01

^
030TV

02 STREET ««

04 STATEr/v; 09 j <3» TELEPHONC

I )

07 OWUTOH «>i

OflClTY 10 STATE tt 3P CODE 12 TELEPHONE MjMMM

I3TYP« OF OWNCWHIP «•«••
QA-PRWATE

CJ P. OTHER:

a C. STATE aD.COUNTY t MUNCJPAC

CO. UNKNOWN

GA.RCRA3001
MOHTM O»V V8M

OATBRECSV6D: .NONE

IV. CHARACTERIZATION OF POTENTIAL HAZARD

YES DATE.
MOMTM 0»V YIAN

aY/CAMB««mw«Mr
KA. EPA Q 8. EPA CONTRACTOR Q C. STATE
DE-LOCAU HEALTH OFFIOAL O P. OTHER: ________

O 0. OTHER CONTRACTOR

CONTRACTOR NAMBS):
STATUS*

ACTIVE a 8. INACTIVE Q C. UNKNOWN
03 YEARS OP OPSRAHON

SIQJMNIMa Vf AH
UNKNOWN

04 OCSCfWTION OF SUMTAMCES POSSMLY PNeSKNT. KNOWN. OB ALLEGED

13 OSSCMPTiaN OF POTENTIAL HAZARD TO eNWMONMCNTANO/OMPOPULATo

M ft- i«-'>-s>

SOI

V. PmORITY ASSESSMENT

Q A. HIGH O 8. MEDIUM DC. LOW/v>—-— a o. NONE
VL INFORMATION AVAILABLE PROM
It CONTACT

f^JT"7'
03 Of I:

0703 AGSNCY 06 / .//
EPA POM* 2070-1217-at)



A f-*1-«* POTENTIAL HAZARDOUS WASTE SITE
CVf"r>\ PRELIMINARY ASSESSMENT
^^k~l *— * PART 2- WASTE INFORMATION

CA MUO
cc «juoa
SO.OTM0I

i oaoM

rttoMnt NO O*Qflf**1l

C A. TQge Otsouwu
CC.HAOOACTIVC C S njUMMAM
aanmwriNr OM-OMTAIU

LIOENTinCATION

Ol HOMUrVQlATU
• Cj.fX*j03IV«
* aK.WAcnv«

OUMCOMMIMUI
O ML NOT AWUCMUI

OLW

SOL

WO

OCC

OC

AGO

8AS

MCS

IV. HAZARD
01CAT800NV

*

,

OLY WASTE

SOLVENTS

PESnciOES

OTHEM OHOANIC CHEiMCALS

MOftQAMC CHEMICALS

AOOS

BASES
HEAVY METALS

02 SUHTANCt MM*t

OS UMTO^ MCAMJM 03COMMCNTS

r̂ MCMMMM,

03CASNUMUH 0* STOlUOfmarOSAI. MCTMOO

.

V. FEEDSTOCKS <TM •»•••• ̂ OUMMMJUI

CATBOOflV 01 FfCDSTOCHKt**

ros
ros
ros
ros

oscASNUMaei CATEOOMV

ros
ros
ros
ros
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POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT

PART 3 • DESCRIPTION OP HAZARDOUS CONDITIONS AND INCIDENTS

L OfNTVICATION

N. HAZARDOUS CONOfTIONS ANOJNOMNTS
01 U A.QPOUNOWATCTCONTAMNATJON
03 POPULATION POTENTIALLY AFFECTED:

02 a OBSERVED (OATS «__
at NARRATIVE OESCRCTION

C POTENTIAL, ALLEGED

01 a & SURFACE WATS* CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED: „

« O OBSERVED (DATE: ___
04 NAWUTIVE oescnwnoN

.» a POTENTIAU a AUKJBJ

01 O C. CONTAMIWAT1ON OF AM
03 POPULATION POT8NT1AU.Y AWSCT8D:

02 G OSSBRVgDIOATt ___
M NAMUTIVE oeawnoN

01 a o. flWExitosve cowomoNs
03 POPULATION POTENTUU.Y AmCTED:

02 a 08SSRVOD COATt
04 MASRATIVE

.) d POTENTIAL QALUEBEO

01 a e. OVCCT CONTACT
03 POPULATION POTENTIAU.Y APPECTEO:

02 Q OBSStVSJ (DATE: .) a POTENTIAL a ALLEGED

01 C F. CONTAMNATION OF SOB.
03 AWA POTENTIALLY AFFECTED:

02 Q OBSERVED (DATE: -
04 NARRATIVE OESCWPTON

.) 0 POTENTIAL O ALLEGED

01 C Q. DRINKING WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED: .

02 O OBSERVED (DATE ___
04 NARRATIVE DESCRIPTION

.) Q POTENTIAL Q ALLEGED

01 Q H. WORKER EXPOSURE/INJURY
03 WORKERS POTENTIALLY AFFECTED:

02 C OBSERVED (DATE -
Ot NARRATIVE DESCRIPTION

.) a POTENTIAL D ALLEGED

01 C I. POPULATION EXPOSURE/INJURY
03 POPULATION POTENTIALLY AFFECTED:

02 C OBSERVED (DATE: __
04 NARRATIVE DESCRIPTION

.) a POTENTIAL Q ALLEGED
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POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT

PART 3 • DESCRIPTION OP HAZARDOUS CONDITIONS AND INCIDENTS

LBEHTWCAT1ON
nsrAiiioasRi
£ii

(DONS AND INCIDENTS,

04 NARRATIVE OESCRPtlON
03 Q (DATE;. .) a POTENTIAL QAUCQEO

01 O K. OAMAQI TO FAUNA
04 NARRATIVE DESCRPTION

02 O OBSERVED (DATE:. .) a POTENTIAL GAUMED

01 O L, COI4TAMMATIONOFPOOOCHAM
04 NARRATIVE DISCRETION

02 a (DATE:.

01 Q M. UNSTABLE CONTAMMENT OP WASTES

03 POPULATION POTENTIALLY APPEUKtt____

O POTENTIAL
04 NARRATIVE OESCRmON

01 Q N. OAMAaETOOPP3ITEPROP0ITY
04 NARRATAff OeaCRPTION

02 Q OBSERVED

01 aaCONTAMMATIONOFSEWERS.STORMORAMS.WWTP>
04 NARRATIVE OESCROTON

J a POTENTIAL

Ot Q P. ILLEQAL/UNAUTHORI
04 NARRATIVE DESCRPTION

02 Q OBSERVED (DATE:. .) QPOTENTML OALLEQED

05 oescfflpnoN OP ANY OTHER KNOWN. POTENTIAL. OR ALLEGED HAZARDS

IIL TOTAL POPULATION POTENTIALLY AFFECTED:
IV. COMMENTS

V. SOURCES Of INFORMATION
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